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EFFECT OF EXTERNAL HEAT AND COLD ON PATIENTS 
WITIL ANGINA PECTORIS: EVIDENCE FOR THE 
EXISTENCE OF A REFLEX FACTOR 


A. STONE FREEDBERG, M.D., ERwin D. M.D., 
AND JOSEPH E. Riseman, M.D. 
Boston, Mass. 


INTRODUCTION 


ATIENTS with angina pectoris commonly experience an increased 

frequeney of attacks during cold weather. This clinical observation 
has been corroborated by recent laboratory studies' which showed that 
almost all patients with angina pectoris experience typical attacks dur- 
ing exercise in a cold room (45 to 55° F.), whereas many patients fail 
to develop angina with similar or more severe exercise at ordinary room 
temperatures (72 to 75° F.). The standardized exercise tolerance 
test! for angina pectoris is based on this phenomenon. To gain insight 
into the mechanisms responsible for variations in the severity of angina 
pectoris under different thermal conditions, studies have been made of 
the effects of general and local application of heat and cold on the ex- 
ercise tolerance of patients with angina pectoris. Experiments bearing 
on the mechanisms of the changes observed have also been performed. 


MATERIAL AND METHODS 


Twenty-two patients with angina pectoris due to coronary arterio- 
sclerosis were studied; twenty were men. All had been observed over 
periods ranging from months to years in a special clinie devoted to the 
study of angina pectoris; the amount of exercise under standardized 
conditions necessary to produce attacks of angina pectoris had been 
measured in each case on many occasions, and the tests were in satis- 
factory agreement. 

The standardized conditions of the test were similar to those described 
previously :' The patient repeatedly mounted and descended a two-step 
staircase in a room (cold room) which was kept at a temperature of 
45 to 55° F. until he was forced to stop by a typical attack of angina. 
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All tests were earried out at least one hour after a light breakfast and 
after the patient had rested a minimum of one-half hour. Only one 
test was carried out on any one day, and all measurements of the effects 
of a given procedure were made on at least two occasions. The patient 
received no medication during the period of study. Under these con- 
ditions, the amount of work necessary to precipitate angina in most 
cases was extraordinarily constant, varying within plus or minus 10 
per cent of the patient’s average exercise tolerance. 

To observe the effect of heat, tests were carried out under the follow- 
ing conditions: (a) the patient exercised at temperatures of 72 to 75° 
F. (warm room): (b) on another day he repeated the exercise tolerance 
test in the cold room after he had immersed his hands and wrists in 
water at 110° F. for ten minutes or applied a chemically heated pad* 
at a temperature of 110° F. to the bare skin, usually of the abdomen, 
for ten minutes. 

To observe the effect of locally applied cold, the patient exercised at 
room temperatures of 72 to 75° F. while holding an ice cube in one 
hand. In a few instances the loca! effect of cold was obtained by strap- 
ping ice to the thigh or by spraying ethyl chloride upon the exposed 
back. 

Electroeardiographic studies, utilizing Lead IVR, were earried out 
during exercise in the manner previously described.” Tracings were 
obtained with the patient at rest, immediately before cessation of exer- 
cise and continuing for fifteen seconds thereafter, and one, three, and 
five minutes later. The change in the initial portion of the S-T segment, 
as compared with the terminal portion of the P-R interval, was measure‘. 
The changes in ten consecutive complexes were measured and avera’ed. 

RESULTS 
I. THE EFFECT OF HEAT AND COLD ON THE EXERCISE TOLERANCE OF PATIENTS 
WITH ANGINA PECTORIS 

The Effects of Varying the Temperature of the Environment on the 
Evercise Tolerance —When the test was carried out at a room tempera- 
ture of 72 to 75° F., 12 of the 22 patients were able to do considerably 
more work than was possible in the cold room (45 to 55° F.) (Table 
1). The average exercise tolerance of these 12 patients was 52.5 trips 
at ordinary room temperature, as compared with 37.2 trips at 45 to 55° 
F.; 7 of the 12 patients failed to develop pain when they exercised at 
ordinary room temperature (72 to 75° F.). In 10 eases the exercise 
tolerance was not affected by the environmental temperature; the aver- 
age exercise tolerance was 27.5 trips at ordinary room temperature and 
30.6 trips in the cold room (Table I). 

The Effect of Local Application of Heat on the Exercise Tolerance.— 
This study was made on 19 patients after the exercise tolerance was 
established in the cold room. Eleven of the 19 patients (Table I) were 
able to do more work when, after immersion of the hands and wrists in 
hot water, the test was repeated in the cold room. The average exer- 
cise tolerance was 52.4 trips in the cold room after immersion of the 


*The chemically heated pads (Thermat) used in this study were supplied by Becton, 
Dickinson, & Co. 
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hands and wrists in hot water, and 35.6 trips in the cold room without 
such application of heat. Six of the 11 patients (Table I), however, 
stopped exercising beeause of fatigue, without developing pain. The 
increase in exercise tolerance was approximately the same after immer- 
sion of the hands and wrists in hot water and after application of a 
chemically heated pad to the abdomen. Immersion of the hands and 
wrists in hot water before entering the cold room enabled 9 of these 
11 patients to do essentially the same amount of work in the cold as 
they were able to do at ordinary room temperature (Table I). 

In 8 eases, immersion of the hands and wrists in hot water was with- 
out significant effect; the exercise tolerance averaged 32.9 trips after 
the application of heat and 29.6 trips without previous application of 
heat (Table I). 

TABLE I 
EXERCISE TOLERANCE 


NUMBER OF TRIPS OVER TWO-STEP STAIRCASE 


ROOM TEMPERATURE ROOM TEMPERATURE 
45 To 50° F. 72 TO 75° F. 
AFTER IM- 
MERSING 
NO AFTER 1/200 NO 
HOT WATER _| HOLDING 

MEDICATION | gR. NITRO- 110° F MEDICATION 
GLYCERIN ( 
FOR TEN 


MINUTES 


PATIENT 


H. Sehr. j 50+* 
30+ 
45+ 
44+ 
40+ 
62+ 

100+ 100+ 
76 58 
75+ 65 
39 36+ 
62+ 54 
60+ 57 

67 

50 

27 

24 


99 


12 


*;+ — Patient stopped exercise because of fatigue or upon request. 


Comparison of the Effect of Heat With the Effect of Nitroglycerin.— 
In all of the 22 cases the effect on exercise tolerance of the prior appli- 
cation of heat was essentially the same as the effect of the sublingual 
administration of 1/200 grain of nitroglycerin two minutes before the 
beginning of exercise (Table I). Thus, the twelve patients who were 
able to do more work at ordinary room temperature or in the cold after 


254 29 
404 29 
314 23 
404 30 
624 43 
100+ 92 
69 39 
67 | 47 
38 | 29 
59 39 
46 | 35 
63 } 63 
52 50 
28 28 
25 | 27 
25 23 
— 25 25 
B.S. 18 19 jar 19 17 
es 13 13 16 15 
L. B. | 10 9 12 12 
a. 5 | 10 || 10 5 
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the local application of heat also showed an increase in exercise toler- 
ance after the administration of nitroglycerin. In 3 of these cases the 
amount of exercise performed in the cold room without pain was appre- 
ciably greater with nitroglycerin than the amount of exercise which the 
same persons were able to do in a warm atmosphere or in the cold after 
immersion of the hands and wrists in hot water (Table I). 

The remaining ten patients were able to do no more work (Table 1) 
in a warm room or in the cold room after the administration of nitro- 
glycerin or the local application of heat than under the standard con- 
ditions in the eold room (45 to 55° F.). 

The Effect of Locally Applied Cold.—Twenty-one of the 22 patients 
invariably had attacks of angina pectoris with exercise at ordinary room 
temperature when they held an ice cube in one hand. In the few in- 
stanees studied, strapping ice to the thigh or spraying ethyl chloride 
upon the exposed back gave the same results. The attacks were identical 
with those experienced in daily life and with those produced by the 
standardized exercise tolerance test in the cold room. The exercise tol- 
erance in a warm room while holding an ice cube was similar to that 
under the standardized conditions in the cold room in nineteen of the 
22 cases (Table I). Of the remaining three patients, two performed 8 
and 14 trips more, respectively, and one 11 trips less, than when exer- 


cising in the cold room. 


The Time Necessary to Obtain the Effects of Local Chilling.—This 
was studied in 3 cases (Fig. 1). There was an appreciable reduction in 
the exercise tolerance, although the patient discarded the ice cube ten 
seconds after the onset of exercise. The maximum effect of locally ap- 
plied cold in decreasing the exercise tolerance was observed on two 
patients who held the ice for thirty to forty seconds after the onset of 


exercise. 

The Duration of the Effect of Exposure to Generalized Cold.—This 
was observed in 7 cases. Four patients showed an increase in exercise 
tolerance of 42 per cent at ordinary room temperatures, as compared 


TABLE II 
EXERCISE TOLERANCE 


NUMBER OF TRIPS OVER STAIRCASE 


ROOM TEMPERATURE 
OF 72 TO 75° F. 
ROOM AFTER EXPOSURE TO 
TEMPERATURE ROOM TEMPERATURE 
72 TO 75° P. oF 45 TO 50° PF. 
FOR THREE MINUTES 


ROOM 
PATIENT TEMPERATURE 
45 To 50° F. 


H. Sehr. 26 53+ 
Ss. W. 28 40+ 
V.B. 29 40+ 
H. Sehl. 54 62+ 
L. W. 36 69 
P. BR. 44 59 
M. L. 36 46 


Cibo w ve 
“IR ODD 


Ot 


i 
| 
| 
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to the eold; rest for three minutes in the cold room before exercising at 


ordinary room temperature prevented this increase. The remaining 
three patients, who rested in the cold room for three minutes and then 
exercised at ordinary room temperature (72 to 75° F.), were able to do 
40 per cent more work than in the cold (Table II); they could do 
76 per cent more work in the warm room when not exposed previously 
to cold. 


ROOM TEMPERATURE 72-75 F 
HOLDING ICE CUBE 


in cold room temperature 45-55°F 


» 


NUMBER OF TRIPS 


DURATION OF EXPOSURE TO COLD (‘ICE CUBE) 


Pig. 


II, STUDIES ON THE MECHANISM OF THE EFFECT OF TEMPERATURE ON THE 
EXERCISE TOLERANCE OF PATIENTS WITH ANGINA PECTORIS 

Blood Pressure and Heart Rate.—The effect of local chilling on the 
arterial blood pressure was studied on five patients with angina pectoris 
and normal blood pressure. Measurements were made by the ausculta- 
tory method every fifteen seconds for two and one-half minutes after 
the patient, seated at rest, grasped an ice cube in his right hand. No 
change in blood pressure occurred in four patients, two of whom had 


68 
‘ a 

64 : 
60 
56 A 
|= 

48 4 

44 

40 ILw. 

36 
32 

Sw. 
28 
° 20 40 60 80 100 120 
seconds 
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responded to the local and general application of heat by an inerease 
in exercise tolerance. In the fifth case (M. L.), in which warmth or 
nitroglycerin caused a slight increase in exercise tolerance, the blood 
pressure increased from 140/80 to 160/94 within fifteen seconds after 
applying the ice cube, and reached a maximum of 180/100 in two min- 


utes. 

Measurements of the blood pressure by the palpatory method and of 
the heart rate from continuous electrocardiographie tracings during 
exercise showed no consistent differences when the same amount of ex- 
ercise was performed in the cold room, in the warm room, in the warm 
room while grasping an ice cube, or in the cold room after both hands 
and wrists had been immersed in hot water. In accord with previous 
observations,* the heart rate increased to a greater or lesser degree dur- 
ing exertion, and returned to normal after intervals which, although 
they varied in different cases, were remarkably constant for each in- 
dividual. The blood pressure rose or fell during exercise, but invariably 
rose after cessation of exertion. 

Chilling of the Blood Consequent to Local Application of Cold.—In 
two cases, the venous circulation in the arm holding the ice cube was 
occluded by a blood pressure cuff which was inflated to about diastolic 
blood pressure. Angina was induced in each instance by the same 
amount of exercise as was necessary without the cuff (Table III). 


TABLE IIT 
THE EFFECT OF OBLITERATING THE VENOUS RETURN ON THE EXERCISE TOLERANCE 


NUMBEK OF TRIPS AT ROOM TEMPERATURE 
NO MEDICATION. ICE IN 
HAND. VENOUS RETURN 
OBLITERATED BY BLOOD 
PRESSURE CUFF INFLATED 
ABOVE DIASTOLIC PRESSURE 
67 47 48 


46 35 3 


NO MEDICATION 


PATIENT NO MEDICATION 
; ICE IN HAND 


The Effect of Atropine.—Atropine sulfate (1/60 to 1/30 grain) was 
administered subeutaneously to four patients, and caused no change in 
the exercise tolerance of two of them under standardized cold condi- 
tions; the other two had decreases of 27 and 25 per cent, respectively, 
under these conditions (Table IV). The oral administration of 1/50 
grain of atropine sulfate to three patients failed to produce any change 
in the exercise tolerance when the work was carried out at ordinary 
room temperature with an ice cube in one hand. 

Electrocardiographic Studies —Five patients who showed increases 
in exercise tolerance in response to heat or nitroglycerin and one patient 
(B.A.) who did not respond to these measures revealed changes in the 
S-T segment during exercise which were essentially the same, regard- 
less of the temperature of the environment. Three patients who re- 


S.R. 
M. L. 
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TABLE IV 
THE Errect oF ATROPINE ON THE EXERCISE TOLERANCE 


NUMBER OF TRIPS 
PATIENT NO MEDICATION AFTER ATROPINE 
Group A.“ Exercise Tolerance Studied Under Standardized Conditions. 
Room Temperature 45 to 50° F. 
20 
20 
38 
Group B.t Exercise Tolerance Studied at Room Temperature of ' 
Patient Holding Ice Cube During Exercise. 
H. Sehr. 34 
L. W. 40 
S. R. 47 


*Atropine Sulfate, 1/30 to 1/60 grain subcutaneously. 
+Atropine Sulfate, 1/50 grain orally. 


TEMPERATURE. OF ROOM 
45-55°F 72-75 F 72-75 F 


A 
EXERCISE 


50 TRIPS TRIPS 5O TRIPS 
PAIN PAIN NO PAIN 


Fig. 2. 


sponded to heat or nitroglycerin showed, in the cold room, an increased 
depression of 1.2 to 1.7 mm. in the S-T segment in Lead IVR, as com- 
pared to the findings when the same amount of exercise was carried 
out at ordinary room temperatures (Table V, Fig. 2). Tracings ob- 
tained on eleven subjects who exercised at room temperature while 
grasping an ice cube were similar to those during exercise under the 
usual standardized conditions in the constant cold temperature room 
(Table VI, Fig. 2). 


(CE IN HAND 
a A | 


618 AMERICAN HEART JOURNAL 


TABLE V 
COMPARISON OF THE S-T SEGMENT CHANGES* AFTER THE SAME AMOUNT OF WORK 
PERFORMED IN THE CoLD TEMPERATURE Room (45 To 50° F.) AND AT Room 
TEMPERATURE (72 TO 75° F.) 


ROOM TEMPERATURE ROOM TEMPERATURE 
45 TO 50° F. 72 To 75° PF. 


S-T SEGMENT S-T SEGMENT 
NUMBER OF NUMBER OF 
-ATIENT SHANGES CHANGES 


H. Sehr. 26 26+t 
S. R. 50 51+ 
L. W. 36 A 36+ 
S. W. 38 A 38+ 
M.L. 40 40+ 
H. Sehl. 54 54+ 
P. R. 44 Set 444 
B. A. 50 7 50 
V. B. 32 +2. 324 
*Average of ten consecutive complexes. 

++ = Patient stopped on request. 


TABLE VI 
COMPARISON OF THE EXERCISE TOLERANCE AND S-T SEGMENT CHANGES DURING 
EXERCISE IN THE CoLpD Room (45 To 50° F.) AND AT ROOM TEMPERATURE 
(72 vo 75° F.) Wittne GRASPING AN ICE CUBE 


ROOM TEMPERATURE 
TO Ww F. ICE CUBE IN HAND 


PATIENT NUMBER OF S-T SEGMENT NUMBER OF S-T SEGMENT 
= TRIPS CHANGES* (MM.) TRIPS CHANGES* (MM.) 
R. 26 
R. 8. 22 
W. Sehr. 26 
. Ww. 28 
. 40 
. W. 40 
. R. 50 
78 
. B. 44 
50 
. B. 32 


*Average of ten consecutive complexes. 


Holding an ice cube for six or seven minutes while seated at rest 
caused no appreciable changes in the electrocardiograms of four pa- 
tients; angina was not induced by this procedure. In 3 eases in which 
there was an increased exercise tolerance after heat or nitroglycerin, 
drinking 200 to 400 ¢.c. of ice water caused no precordial pain® or 
change in the S-T segment in the electrocardiogram. One of these 3 
patients with angina and 3 of 8 normal subjects® developed a decrease 
in the amplitude, or inversion, of the T wave in Lead III. 

In 2 eases, in which, at ordinary room temperature, the patients per- 
formed 40 per cent of the work previously shown to cause angina pee- 
toris in the cold, the subsequent application of ice to the skin of the 
hands or abdomen caused no changes in the electrocardiogram which 
were different from those which oceurred after similar work without the 
application of ice. 


0 
—1.0 
—1.5 
-1.7 
—2.0 
| —3.0 
—4.0 
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DISCUSSION 


The results of the present study corroborate earlier clinical*® and 
laboratory’ observations on the striking effects of cold on patients with 
angina pectoris. Patients who do not experience angina during exercise 
at room temperature develop a typical attack at the same room tempera- 
ture during exercise while holding an ice cube. This observation paral- 
lels the experience of many patients who, although warmly clothed and 
with only the face exposed, nevertheless have many more attacks of 
pain in winter than in summmer. A definite decrease in exercise tol- 
erance may be observed in as short a time as ten seconds after the ice 
is grasped. Consideration of the mechanisms which might be respon- 
sible for the observed phenomena leads to the conclusion that a reflex 
factor is involved. Obstruction of the circulation in the hand holding 
the ice cube does not obliterate the effect of cold, which eliminates chill- 
ing of the blood as a cause for the exacerbation of angina by cold. The 
decrease in exercise tolerance that is observed when an ice cube is held 
in one hand cannot be psychie in origin, for it was possible to repeat 
the experiment many times with identical results. Pain and discom- 
fort are not factors in this decrease in exercise tolerance, for holding an 
ice cube is not necessarily painful; heat, although it is often equally 
uncomfortable, has an effect opposite to that of cold, and the previous 
local application of heat abolishes the effect of local or generalized cold. 
Studies of the changes in heart rate and blood pressure at rest and 
during exercise with exposure to generalized and locally applied cold 
have not yielded data which permit one to ascribe the results to these 
factors. Accordingly, an increase in cardiac work caused by increased 
peripheral resistance cannot be considered an adequate cause of the 
observed reduction in exercise tolerance which follows the local appliea- 
tion of ice. Similarly, increased cardiac work caused by increased out- 
put can be ruled out by the studies of Grollman.'® It appears, therefore, 
that the factor responsible for exacerbation of angina by cold is reflex 
in origin, and may involve constriction of the coronary arteries or failure 
of vasodilatation. It is of interest in this regard that cooling of the 
skin of eats causes reflex vasoconstriction in the intestine.” 

The present study presents objective data in support of the concept 
that coronary artery vasomotor changes, probably reflex in origin, exert 
a contributory influence in the precipifation of attacks of angina pec- 
toris. Spasm of the coronary arteries could explain the precipitation 
of attacks by emotion, the occurrence of anginal pain after meals’ '* 
or with cholecystitis,’* and the increased frequency of attacks during the 
winter months. The studies of Schlesinger’* and Blumgart, Schlesinger, 
and Davis’ show that the coronary collateral network usually includes 
segments of vessels with relatively little arteriosclerosis. Therefore, the 
possibility of vasoconstriction and vasodilatation in these nonrigid an- 
astomotie vessels cannot be disregarded, 
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It has been demonstrated that the nitrites, including nitroglycerin, 
are coronary artery vasodilators.'*?? The use of these substances en- 
ables many patients with angina pectoris to do considerably more work; 
electrocardiograms in such instances show less change in the S-T seg- 
ment during exercise with medication than without it.*?* Similarly, 
the local or general application of heat enables many patients with an- 
gina pectoris to do more work in the cold; this increase in exercise toler- 
ance may likewise be accompanied by less change in the S-T segment 
during exercise. It is to be noted that every patient who showed an 
increase in exercise tolerance after receiving nitroglycerin responded 
similarly to the prior application of heat. The degree of response to 
heat and nitroglycerin is similar in the vast majority of patients. It 
has been shown** that immersion of the arm in a warm bath does not 
significantly change the cardiac output. These observations suggest that 
heat acts as a coronary vasodilator; this may occur reflexly. 

A group of patients were found to exhibit no change in exercise toler- 
ance after the general or local application of heat (Table I); they like- 
wise did not respond to the vasodilator drugs (Table I). In general, 
this group is characterized by a low exercise tolerance. The expectation 
of life of these patients appears to be less, in our experience, than that 
of patients who respond favorably to the administration of vasodilator 
drugs.?> Sinee the syndrome of advanced angina pectoris is always 
associated with extensive disease of the coronary arteries,'* '’ it is not 
unexpected that certain persons fail to show effects which we consider 
to be vasomotor in origin. 

The prophylactic use of locally applied heat (hot water or Thermat 
pad) obliterates the effect of local or generalized exposure to cold and 
enables some patients to do much more work in the cold. This phe- 
nomenon may be of value in the prevention of attacks in daily life. For 
instanee, one patient, F.G., a chauffeur, aged 50 years, frequently ex- 
perienced angina while driving in cold weather. He was able to drive 
without experiencing pain if he placed a chemical heating pad against 
his abdomen before he left his home. Clinicians in the past have made 
similar observations. For example, Parry stated that patients with 
angina pectoris were to avoid ‘‘want of circulation in the extremities 
and skin, evinced by coldness of these parts. . . It ought therefore to be 
guarded against by proper clothing. . . , so as to keep the whole body 
dry and warm.’ Other aufhors?* 2? have recommended the use of 
heat over the sternum, or baths, to relieve the pain of angina pectoris. 

The fact that most patients, when exercising under standardized con- 
ditions in the cold, develop typical attacks, and that the amount of ex- 
ercise necessary to induce such an attack in a given instance is remark- 
ably constant has been utilized for the study of angina pectoris in this 
laboratory. A disadvantage of the standardized exercise tolerance test 
as described is the need for a constant-temperature cold room. The 
present study shows that this can be obviated by having the patient 
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hold an ice cube in one hand during exercise at ordinary room tempera- 
ture; the results are similar to those which are observed under the stand- 
ardized conditions in a constant-temperature cold room. 

This study again emphasizes the importance of utilizing cold in the 
precipitation of attacks of angina pectoris in the laboratory.’ 


SUMMARY AND CONCLUSIONS 


1. Objective quantitative studies of the effects of heat and cold on 
patients with angina pectoris have been presented. 

2. The local application of ice to the hand during exercise reduces 
the exercise tolerance of patients with angina pectoris, and results in 
the precipitation of pain in a warm room. This observation parallels 
the experience of many patients with angina pectoris who, although 
warmly clothed, and with only the face exposed, nevertheless have many 
more attacks of pain in winter than in summer. 

3. The striking effect of the local application of cold may be demon- 
strated in ten seconds, is maximum in thirty to forty seconds after ap- 
plication, and cannot be prevented by obliteration of the venous return. 
Its effects are nullified by the prior application of heat or administration 
of nitroglycerin. 

4. These studies lend support to the concept that coronary artery 
vasomotor changes, probably reflex in origin, exert a contributory in- 
fluence in the precipitation of attacks of angina pectoris; and that heat 
acts as a coronary vasodilator and cold as a vasoconstrictor or to prevent 
vasodilatation. 

5. The prophylactic use of heat enables many patients with angina 
pectoris to do considerably more work in a cold atmosphere, and sug- 
gests that the local application of heat may be of value in the preven- 
tion of attacks in daily life under certain circumstances. 

6. The local application of ice may be utilized clinically as a substi- 
tute for a cold room in precipitating attacks of angina pectoris for 
diagnostic and other purposes. 
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OCCUPATIONAL POTENTIALITIES OF CARDIAC PATIENTS 


BEATRICE Kresky, M.S., LEONARD J. GoLDWaTeER, M.D. 
New York, N. Y. 


HE incidence of hypertensive and arteriosclerotic heart disease is 

steadily growing as a consequence of the increase in the average 
age of the population.’ Thus, there is a larger number of eardiae pa- 
tients in the older age groups who must be eared for by their families 
or by governmental or philanthropic agencies, unless they can support 
themselves. In addition, rheumatic heart disease, although its general 
incidence is decreasing, still continues to eause disability, as well as 
death, among young persons,” * and therefore presents a problem of 
vocational guidance and training. 

Cardiovascular diseases, in general, progress slowly; consequently, 
many eardiaes can look forward to a considerable number of years of 
survival after their disease is discovered. Patients with hypertensive 
heart disease will, in the majority of cases, show evidence of the dis- 
ease in the fifth decade, and thereafter may count on ten or more years 
of comparatively normal existence. The average age of onset of 
arteriosclerotic heart disease is in the sixth decade, and several years 
of economic productivity are usually possible before the necessity for 
retirement oceurs. Rheumatic heart disease will most often manifest 
itself in the second decade. Subsequently, the vietim may live ten to 
fifteen years before severe congestive failure and ineapacitation develop.* 

The solution of the occupational problem depends upon several fac- 
tors: first, an evaluation of the patient’s functional and therapeutic 
status; second, the type of oceupation for which he has been trained; 
third, the necessity for self-support; and, fourth, his emotional reac- 
tion toward his disease. These factors make the question of economic 
rehabilitation an individual problem for each patient, and make it dif- 
ficult to offer any set rule for the type and amount of work a patient 
with heart disease can do. 

In 1941, in conjunction with the New York Heart Association and 
the Bellevue Hospital Adult Cardiae Clinie, we initiated a program 
which, it was hoped, would eventually produce answers to the follow- 
ing questions: (1) What types of occupation are best suited to persons 
with heart disease? (2) What effect do various occupations have on the 


eourse of heart disease ? 


Department of Preventive Medicine, College of Medicine, New York University, and 
Third (New York University) Medical Division Cardiac Clinic, Bellevue Hospital. 
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EMPLOYMENT STATUS OF PERSONS WHO WERE ATTENDING 
ADULT CARDIAC CLINICS IN NEW YORK CITY 


In order to establish a background for the study, the charts of 2,081 
patients who were attending ten New York Heart Association adult 
eardiae clinics were reviewed with reference to type of heart disease, 
funetional and therapeutic classification, and occupation.* Since these 
patients had a comparatively small income, any conclusions drawn 
from this study will be applicable only to similar economie groups. 

Table I shows that, of the 2,081 patients who were attending the 
adult cardiae clinies, approximately half were males and half females. 
In age distribution, 26 per cent were under 35 years of age, 36 per cent 
were between 35 and 54, and 38 per cent were 55 and over. The aver- 
age age of the women was less than that of the men. 


TABLE I 


AGE AND SEX DISTRIBUTION OF 2,081 PATIENTS WHO ATTENDED THE NEW YORK 
HEART ASSOCIATION ADULT CARDIAC CLINICS IN 1941 


\GE MALE FEMALE TOTAL 
NUMBER PER CENT NUMBER PER CENT NUMBER PER CENT 


0 —34 226 2% 317 ~ 26 
35—d4 325 417 3s 45 36 
and over 468 46 328 é 796 38 
ages 1019 1062 2 100 


Table II shows that 84 per cent of the women and 47 per cent of the 
men were working in 1941. The proportion of women who were work- 
ing was high because women who did their own housework were elassi- 
fied as working, and also beeause the average age of the women was 
less than that of the men. The percentage of men who were working 
decreased greatly with age, whereas the pereentage of women who were 
working decreased only slightly in the oldest age group. This differ- 
ence is undoubtedly due to the facet that older men cannot obtain em- 
ployment easily, whereas women can always do housework. 


TABLE ITI 


PROPORTION OF PATIENTS WHO WERE WORKING IN 1941 


CENT WORKING 


AGE 
FEMALE* 


0 —34 
35—54 

55 and over 
All ages 


*Includes housewives. 


Ninety housewives who were attending the Bellevue Hospital Adult 
Cardiae Clinie were interviewed in order to ascertain the amount of 
work involved in keeping house. Table III shows that only 28 per cent 
of the women did no housework or did very light work. Seventy-two 


g *The authors are indebted to Miss Claire Lingg, of the Research Committee of the 
New York Heart Association, under whose auspices the charts were reviewed. 
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per cent performed what was considered the equivalent of a day’s 
work in industry. The number of rooms and people in the household 
and the assistance provided by other members of the family were taken 
into consideration in estimating whether the amount of housework was 
light, moderate, or heavy. 
TABLE IIT 
AMOUNT OF WorK PERFORMED BY 90 HOUSEWIVES WHO WERE 


QUESTIONED AT THE BELLEVUE HospitaL ADULT CARDIAC CLINIC 


PERCENTAGE DISTRIBUTION 


No work at home 

Light cooking or cleaning 
Moderate cleaning and cooking 
Heavy cleaning and cooking 


Table IV shows the occupational eclassification* of patients who were 
working in 1941. Forty-two per cent of the men were engaged in 
skilled or semiskilled work, and 29 per cent in unskilled work. A con- 
siderably larger proportion of men than women did professional, cler- 
ical, skilled, or semiskilled work. This proportion remained nearly 
constant with advancing age in the male group, but dropped almost to 
zero after the age of 34 years in the female group. As the age increased, 
the proportion of men in unskilled work increased. Before the age of 
35 years, a comparatively large percentage of both the men and women 
were still students. Seventy-eight per cent of all the women and 90 


per cent of those over 35 years of age did only their own housework. 


TABLE IV 


OCCUPATIONAL CLASSIFICATION BY AGE AND SEX OF 
1,358 PATIENTS WHO WERE WORKING IN 1941 


PERCENTAGE DISTRIBUTION 
MALE FEMALE 
OCCUPATION 
—54 


5D AND| ALL ; a 55 AND | ALL 
AGES OVER AGES 


Professional, clerical 6 
Skilled, semiskilled 
Unskilled 
Housewives 
Students 


Table V shows the proportion in each etiological group by age. 
Fifty-one per cent of the patients had arteriosclerotic or hypertensive 
heart disease, 39 per cent had rheumatic, and 10 per cent, syphilitic, 
heart disease. The majority of patients between the ages of 1 and 34 
years were rheumaties. Between the ages of 35 and 54 there were ap- 
proximately equal proportions with rheumatic and degenerative heart 

*The occupations were classified according to the outline in “Death Rates by Occu- 
pations,”’ edited by Jessamine S. Whitney (National Tuberculosis Association). Ex- 
amples of occupations which fall into the different classifications are as follows: 

Skilled—butcher, electrician, mechanic, painter, etc. 
Semi-skilled—baker, chauffeur, operator in manufacturing industries, etc. 
Unskilled—all types of laborers, domestic servants, and maintenance helpers. 
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disease, whereas the majority of the oldest patients suffered from some 
form of degenerative heart disease. From the point of view of occupa- 
tional potentialities, it is important to keep in mind that 74 per cent 
of the patients who were attending adult cardiac clinies were over 35 
years of age (see Table I) and 51 per cent had a degenerative form of 
heart disease. Thus, they constituted a group which had probably 
worked at a particular job for many years before the discovery of 
their heart disease. The learning of new techniques by such persons 
would be difficult. 
TABLE V 


KIND OF HEART DISEASE AND AGE AND SEX oF 2,081 PATIENTS WHO ATTENDED THE 
New York Heart ASSOCIATION ADULT CARDIAC CLINICS IN 1941 


KIND OF PERCENTAGE DISTRIBUTION 
HEART DISEASE 0—34 35—54 55 AND OVER MALE FEMALE TOTAL 
Rheumatie 4: 4 51 39 
Syphilitie 6 10 
Degenerative* 88 43 51 


*Includes hypertensive heart disease, arteriosclerotic heart hisease, and combined 
hypertensive and arteriosclerotic heart disease. 


Table V also shows that hypertensive and arteriosclerotic heart dis- 
ease was more prevalent among men than among women (60 per cent 
and 43 per cent, respectively). Conversely, rheumatic heart disease 
was more frequent among women (51 per cent and 27 per cent, respec- 
tively). Syphilitie heart disease was more frequent among men than 
women. 

Table VI shows the proportion of men and women in each etiolog- 
ical group who were working. Among the men, 70 per cent with rheu- 
matic, 51 pev cent with syphilitic, and 26 per cent with degenerative, 
heart disease were working. This variation is undoubtedly related to 
the age differences among the various etiological groups (see Table V). 
Among the women, the proportion who were working was relatively 
high for every type of heart disease. This was because of the large 
number of women who were doing housework. 


TABLE VI 


ETIOLOGICAL DISTRIBUTION OF PATIENTS WHO WERE WORKING 


KIND OF PERCENTAGE WORKING 
HEART DISEASE MALE FEMALE 
Rheumatic 70 90 
Syphilitic 51 80 
Degenerative 26 75 


Table VII presents the occupational classifications, subdivided ac- 
cording to the cause of the heart disease. Among the men, about the same 
proportion with each type of heart disease were employed in profes- 
sional or clerical work. A lower proportion of rheumatics than of any 
other type were employed in unskilled work, and a considerable pro- 
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portion of rheumatics were students. These differences are related to 
age because a higher percentage of older than of younger persons per- 
formed unskilled work. A large percentage of the women with every 
type of heart disease were doing their own housework. The proportion 
of housewives was greater in the syphilitic group than in the rheumatic 
group, and still greater in the degenerative group. These variations 
are also undoubtedly related to the age of the patients. 


TABLE VII 


OCCUPATIONAL CLASSIFICATION AND KIND OF HEART DISEASE OF 1,558 PATIENTS 
Wuo WERE WORKING IN 1941 


PERCENTAGE DISTRIBUTION 
MALE FEMALE 
\CITPATION 
iach RHEU- SYPH- DEGENERA-| RHEU- SYPH- DEGENERA- 
MATIC ILITIC TIVE MATIC ILITIC TIVE 


Professional, clerical 22 18 9 
Skilled, semiskilled 3 48 4 
Unskilled j : 34 7 
Students 23 0 0 
Housewives - 80 


The functional capacity of the heart was estimated from the patient’s 
appraisal of his ability to perform physical activity. It is divided 
into the following classifications: 

Class I —No limitation of physical activity. 
Class II —Slight limitation of physical activity. 
Class I1I—Marked limitation of physical activity.® 


TABLE VIII 


PERCENTAGE, BY AGE AND FUNCTIONAL CLASSIFICATION, OF PATIENTS 
WHO WERE WORKING 


MALES FEMALES 
FUNCTIONAL CLASSIFICATION FUNCTIONAL CLASSIFICATION 
II III I II 
73 45 89 86 
5-54 iD 56 21 94 91 
and over 29 15 85 81 
47 18 90 87 


Table VIII shows, in percentages, the age and functional capacity of 
the patients who were working. Among the men, the percentage who 
were working decreased as the functional capacity decreased, but, even 
in Class III, in which there was marked limitation of physical activity, 
a eonsiderable number were employed. In every functional class, as 
the age of the male patients increased, the number who were working 
decreased. Among the women, there was a comparatively slight decrease 
in the number who were working, either as the limitation of activity 
became more marked or as age increased. Since functional capacity 
denotes the patient’s appraisal of his physical limitations due to his 
‘ardiae disability, it is apparent that the functional capacity was not 
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always the deciding factor as to whether or not the patients worked. 
Among the men, economic necessity, and, among the women, the size of 
the family and the necessity for running the house are usually the 
deciding factors as to whether or not the patient works. 

Table IX shows the occupational distribution of the four functional 
classes. On the whole, as the funetional capacity of the patients de- 
clined, the proportion engaged in unskilled labor increased, and the 
proportion of students and those who did professional and clerical 
work decreased. The number employed in skilled and semiskilled work 
was highest in Class II. It may be assumed that skilled and semiskilled 
jobs require more physical labor than do professional, clerical, or 
student’s work, and that unskilled jobs require more physical work than 
skilled or semiskilled ones. Thus, in this group, a large proportion of 
patients with the least amount of cardiae reserve apparently did not 
possess the vocational training to permit them to do anything except 
unskilled labor in order to earn their livelihood. Cardiaes in Class III 
were, in the main, older than those in I and II, and it appears that, 
in this elinie group, older persons had not had as much opportunity 
as young ones to learn clerical or skilled trades. 


TABLE IX 


OCCUPATION AND FUNCTIONAL CLASSIFICATION OF PATIENTS WHO WERE 
WORKING IN 1941 


PERCENTAGE DISTRIBUTION 
MALES FEMALES 
OCCUPATION FUNCTIONAL CLASSIFICATION FUNCTIONAL CLASSIFICATION 
I II III I 


Professional, clerical 18 17 9 10 
Skilled, semiskilled 37 47 40 12 
Unskilled 22 28 51 3 
Students 23 8 0 18 
Housewives — — — 57 


This analysis brings out some of the problems which are met when 
attempts are made to evaluate the occupational potentialities of cardiaes. 
The major problem of the eardiae patient in industry is to obtain a job 
which does not tax his cardiae reserve and will not adversely affect 
the progress of his heart disease. When rheumatic heart disease is dis- 
covered during the early life of a child, it is possible to train him in 
an occupation which will not be too great a tax on his physical limita- 
tions, but when hypertensive or arteriosclerotic heart disease is dis- 
covered after the age of 40 years, it is difficult for the patient to learn 
a new trade which requires less physical labor. 

Before jobs can be found for persons with heart disease, occupations 
must be evaluated according to the amount of physical labor involved. 
A- classification of clerical, skilled, semiskilled, and unskilled labor is 
not sufficient. The evaluation of such factors as the number of work- 
ing hours per week, the amount of lifting, climbing, and carrying 
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involved, and the traveling time per day is necessary in order to ascer- 
tain how strenuous an oceupation is. The work limitation of cardiaes 
must be analyzed in terms of actual occupations. This can be done 
only by obtaining exact information about the physical labor performed 
in a job, placing a eardiae of known functional and therapeutie classi- 
fication in that job, and carefully following the progress of the patient’s 
heart disease. With these facts in mind it was considered advisable 
to establish a service which would ascertain the effect of specifie jobs 
on the physieal capacity of cardiae patients. 
MPLOYMENT OF CARDIAC PATIENTS 

In April, 1941, in conjunction with the Handicapped Division of 
the United States Employment Service and the New York Heart Asso- 
ciation, a ‘‘ Work Classification Unit’’ was organized as part of the 
Adult Cardiae Clinie of Bellevue Hospital.* The following types of 
patients were referred to the Work Classification Unit by the Handi- 
capped Division: 

1. Persons registered for placement with the United States Employ- 
ment Service who gave a history of cardiae disability and did not have, 
and were unable to obtain, an adequate cardiac examination. 

2. Persons with heart disease who were applying for employment 
and had had a contradictory or inadequate cardiac diagnosis. 

3. Persons who were employed in jobs which, in the opinion of the 
Handicapped Division, were not consistent with their cardiac classifica- 
tion; for example, a Class III patient employed as a day laborer. 

4. In recent months, persons rejected by the Selective Service Board 
for heart disease, who were seeking employment. 

Th patients referred to the Work Classification Unit received the 
routine work-up for new patients. This consists of a complete social 
and medical history, physical examination, electrocardiogram, roent- 
genographie and fluoroscopic examination, serologic test for syphilis, 
and urine analysis. Additional laboratory procedures were done when 
necessary. A report of the eardiae diagnosis and an opinion as to the 
advisability of continuing the present occupation or suggestions as to 
suitable employment were sent to the Handicapped Division. 

Several weeks after the patient received employment, he was visited 
at his place of occupation, and information was obtained concerning 
the type of occupation, the patient’s opinion of the work, the salary, 
the number of working hours per week, the traveling time per day, 
the amount of lifting, carrying, and climbing, and the environmental 
sanitation of the plant.t An attempt is made by the Work Classifica- 
tion Unit to examine the patients at intervals of six months, and to evalu- 
ate the progression of their heart disease in relation to their occupation. 


*The authors are indebted to Dr. Clarence de la Chapelle, Professor of Clinical 
Medicine, College of Medicine, New York University, who permitted the establish- 
ment of the Work Classification Unit at the Thursday Night Adult Cardiac Clinic of 
the Third Division of Bellevue Hospital. 

;For the purposes of this study, environmental sanitation includes heat, light, ven- 
tilation, dust, fumes, dampness, noise, and cleanliness. 
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In the period from April, 1941, to October, 1942, the Work Classi- 
fication Unit diagnosed and suggested jobs for 110 patients. Table X 
gives the age and etiological classification of these patients. 

TABLE X 


AGE AND KIND OF HEART DISEASE OF 110 PATIENTS WHO ATTENDED THE WORK 
CLASSIFICATION UNIT FROM APRIL, 1941, TO OcTOBER, 1942 


KIND OF 0-34 35-54 55 AND OVER ALL AGES 
HEART DISEASE (YEARS ) (YEARS ) (YEARS) NUMBER PER CENT 
Rheumatic 43 7 0 50 
Degenerative 1 11 10 22 
Other* 5 1 1 7 
No heart disease 18 9 4 31 
Total 67 28 15 110 


*Includes congenital heart disease and heart disease of unknown cause. 


More than half of these patients were under 35 years of age, and 
45 per cent suffered from rheumatic heart disease. A relatively large 
pereentage (28) were found to have no heart disease. These age and 
etiological distributions differ from those found in the 2,081 patients 
diseussed above. The ecardiae patients who are attending the Work 
Classification Unit are, in general, young people who are suffering from 
rheumatic heart disease and seeking advice about employment rather 
than medical aid. Thirty-nine per cent of the patients who were 
thought to have heart disease were in Class I (no limitation of physical 
activity), and 61 per cent were in Class II or Class ITT. 

Table XI gives the functional classification and employment status 
for the previous twelve months of the patients who were referred for 
diagnosis. In Classes I and II the majority of patients had worked 
within the year, but in Class III only about one-fifth had worked. 


TABLE XI 


PERCENTAGE WHO WERE WORKING AND FUNCTIONAL CLASSIFICATION OF PATIENTS 
WHO ATTENDED THE WoRK CLASSIFICATION UNIT* 


FUNCTIONAL CLASSIFICATION PERCENTAGE WHO WERE WORKING 


Class I 85 
Class IT 80 
Class ITI 18 


*Exclusive of the patients diagnosed as having no heart disease. 


The therapeutic classification serves as a guide in the management of 
patients. It is a prescription for the amount of physical activity which 
is advised by the physician. The therapeutic classification is divided 
as follows: 

Class A—physical activity need not be restricted. 

Class B—no unusually severe or competitive efforts. 
Class C—ordinary physical activity moderately restricted. 
Class D—ordinary physical activity markedly restricted.° 


| 
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Table XII shows the eustomary occupations of the patients with 
respect to their therapeutic classification. The majority did work which 
required a comparatively great amount of physical effort. For exam- 
ple, 43 per cent of the patients who were advised not to engage in 
unusually severe or competitive efforts (Class B) were employed as 
manual laborers or waiters and waitresses. Fifty per cent of the 
patients whose ordinary physical activity should have been moderately 
restricted (Class ©) were doing manual labor. An estimate of how 
much work a patient should do (the therapeutic classification) is of 
little value unless the patient can be provided with a job that does not 
require more work than is considered advisable. 

TABLE XII 


CUSTOMARY OCCUPATION AND THERAPEUTIC CLASSIFICATION OF 79 PATIENTS 
Who ATTENDED THE WoRK CLASSIFICATION UNIT 


THERAPEUTIC CLASSIFICATION 

OCCUPATION B TOTAL 
Student 6 
Salesman, clerk 14 
Machine operator, mechanic 3 
-acker, baker, dispatcher 6 
Painter, carpenter, electrician 
Taxi-driver 
Errand boy, usher, messenger 
Waiter, waitress 
Unskilled laborer 

Total 


*Includes possible and potential heart disease. 
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Industrial follow-up records were made of twenty of the patients 
in the Work Classification Unit. Eighteen had rheumatic heart disease 
and two had hypertensive and arteriosclerotic heart disease. This dis- 
tribution is undoubtedly due to the fact that seventeen of these patients 
were under 35 years of age. The majority were classed as IIB or IIC. 
In the majority of cases the type of occupation of the patient remained 
unchanged after his heart disease was classified. Tlowever, most of 
the jobs were of a sedentary nature, and, in the main, it was not 
considered necessary to change them. Seven typists and clerks, five 
machine operators, and two poster designers were advised to continue 
in the same jobs. One house painter was trained to become a machine 
operator. Five men had been doing manual labor. One was trained 
to be a typist, two were transferred to semiskilled jobs (packers), and 
two continued to do manual labor. 

The average number of working hours per week was thirty-seven. 
Only three patients worked more than forty hours a week, and two of 
these were classified as having no limitation of physical activity. How- 
ever, one patient, classified as IIB, was working, against advice, sixty 
hours per week at unskilled labor. The majority of the jobs entailed 
a moderate amount of lifting and carrying, but practically no walking 
or climbing. 
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The traveling time per day of most of the patients was excessive, 
averaging one and one-half hours. Only one patient did not remain 
in good health, and was foreed later to quit his job because of his 
heart condition. All of the patients, with the exception of the one who 
was forced to quit work, considered that their occupation entailed only 
a light or medium amount of physical effort. 

These patients have now been followed for periods ranging from three 
months to one year. All except one are working less than forty hours 
per week; this is their only restriction. They appear content with 
their work, and do not feel that they are taxing their functional capacity. 
From this limited survey it seems that ecardiaes with a functional 
capacity of I or II and a therapeutic classification of A, B, or C ean 
continue in a sedentary occupation without endangering themselves. 

This project is only the first step towards a solution of the problem 
of eardiae patients in industry. The program must be expanded and 
carried on for several years before adequate criteria for the occupational 
limitations of persons with heart disease can be evolved. For this 
purpose, similar Work Classification Units should be established in other 
cardiae clinies. 

Provisions must be made also to train persons with heart disease in 
occupations which will not tax their cardiae reserve. In the case of 
young people with rheumatic heart disease, vocational training can be 
offered by the public schools and convalescent homes. Special vocational 
schools for the older cardiae who has been working at an undesirable 
occupation should be established. In many eases, re-education of the 
employable person is impossible, and a compromise must be made by 
supplying him with a less strenuous job of the same type, or with one 
which has shorter working hours or requires less traveling time. It is 
important that cardiaes reside near their place of occupation, and thus 
conserve their energy for the job itself. 


SUMMARY AND CONCLUSIONS 


1. The charts of 2,081 patients who attended the New York Heart 
Association Adult Cardiae Clinies in 1941 were analyzed with respect 
to age, sex, type of heart disease, functional capacity, and occupation. 

2. Eighty-four per cent of the females and 47 per cent of the males 
were working. The occupation of 78 per cent of the women consisted 
of housework. Forty-two per cent of the men were engaged in skilled 
or semiskilled work, and 29 per cent, in unskilled work. The proportion 
of men engaged in unskilled work increased with advancing age. 

3. Fifty-one per cent of the patients had arteriosclerotic or hyper- 
tensive heart disease, 39 per cent had rheumatic, and 10 per cent had 
syphilitic, heart disease. Among the men, 70 per cent with rheumatie, 
51 per cent with syphilitic, and 26 per cent with degenerative, heart 
disease were working. <A higher proportion of men with degenerative 
and syphilitic heart disease than men with rheumatic heart disease were 
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employed in unskilled trades. A considerable proportion of the rheu- 
matics were students. Among the women, the proportion who were 
working was high for every type of heart disease; the majority did 
housework. 

4. As the functional capacity (the patient’s appraisal of his ability 
to perform physical activity) decreased, the number of patierits who 
worked decreased. Among those who were working, the worse the 
funetional capacity, the higher was the proportion engaged in unskilled 
labor. 

5. A Work Classification Unit was established at the Adult Cardiae 
Clinie of Bellevue Hospital for the purpose of classifying employable 
eardiaes who were referred by the Handicapped Division of the United 
States Employment Service and recommending jobs for them. 

6. In the period from April, 1941, to October, 1942, 110 patients 
were diagnosed, classified, and recommended for jobs. Detailed analyses 
of the etiological, functional, and therapeutic classifications and oceupa- 
tions of these patients are presented. 

7. Twenty patients from the Work Classification Unit were followed 
at their jobs. Observations were made as to the type of occupations, 
the number of working hours per week, the amount of traveling time 
per day, and the amount of lifting, carrying, climbing, and walking 
which was necessary in the various jobs. In this limited survey, it was 
found that patients with functional capacities of I or II and therapeutic 
classifications of A, B, or C can continue in occupations which require 
moderate physical activity and somewhat shorter than average working 
hours per week. 
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THE PROBLEM OF RHEUMATIC FEVER IN THE NAVY 
Compr. A. M. Master, M.C., U.S.N.R.* 


ECENTLY a report’ was made on the results of a ‘‘cardiovaseular’’ 

survey of war casualties at the west coast United States Naval Hos- 
pitals at Oakland, Treasure Island, Mare Island, and San Diego, in 
December, 1942. This article is an amplification of that preliminary re- 
port. The cases of rheumatic fever studied at these hospitals were re- 
viewed with regard to (1) the degree of disability produced by rheu- 
matie fever in the Navy, (2) the frequency of rheumatic fever in the 
tropies, (3) the incidence of pre-existing rheumatic infections in child- 
hood, and (4) recommendations concerning the acceptability for naval 
service of men who have had rheumatic fever. 

In all, eighty cases of rheumatic fever were reviewed. About half 
of the patients were actually seen by the writer; the other half were 
studied by means of the hospital records and discussion with the chiefs 
of medicine and ward medical officers. The diagnoses were definite, 
and, in all the patients investigated, an acute, migrating polyarthritis 
was present, with fever, leucocytosis, increased sedimentation rate, and, 
usually, electrocardiographic changes. The average age was 21 years, 
and the range was from 17 to 25 years, except for three patients who 
were 30, 31, and 43 years of age, respectively. 

The boys came from west coast training camps, from the South 
Pacific, from ships on which they had stood watch, from ships that were 
sunk near the Solomon Islands, ete. Some of the patients had suffered 
from prolonged immersion; others had experienced severe ordeals on 
Guadaleanal. The rain and dampness, with no adequate protection 
from the elements, the fatigue, both physical and mental, that resulted 
from the grind at a boot camp or in the actual combat areas; the herd- 
ing together of large groups of men, usually with rapid turnover—all 
of this laid the the groundwork for a specific streptococcic infection of 
the upper respiratory tract. We thus have the classical background for 
attacks of rheumatic fever as portrayed by Coombs,? Swift,** Paul,° 
Coburn,® and Jones and Mote.’ The attacks of rheumatic fever took 
place in both winter and spring, and so, all in all, they were of the 


textbook variety. 


The opinions or assertions contained herein are the private ones of the writer and 
are not to be construed as official or reflecting the views of the Navy Department or 
the Naval Service at large. 

Read at the joint session of the Section of Medicine, New York Academy of 
Medicine, and the New York Heart Association, New York, Jan. 21, 1943. 

Received for publication May 5, 1943. 

*U. S. Naval Medical School, National Naval Medical Center, Bethesda, Maryland. 
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To the Navy, rheumatic fever is a serious problem, and is being com- 
batted energetically. The disease usually occurs sporadically, but out- 
breaks of epidemic proportions have taken place in the training stations 
at Newport and Great Lakes.* They have also been described in train- 
ing centers in England.’ 

It is the general conception that rheumatic fever does not occur in 
the tropics, but the writer has always been of the opinion that it was 
there, and that either the disease was not diagnosed, or perhaps appeared 
in a different form from that which we are accustomed to seeing in this 
country. At the United States Naval Hospital at Oakland, California, 
there were nine cases of rheumatie fever which developed among our 
sailors and marines in the South Pacific. In the literature there is evi- 
dence that rheumatic infection is present in the tropics. Stott,’® in a 
survey of post-mortem examinations in India, found that rheumatic 
heart disease was as frequent there as in London, and he concluded that 
the supposedly low incidence of rheumatie fever in India meant simply 
that the disease went unrecognized. Fernando concluded that rheu- 
matie infection was an important cause of heart disease in Ceylon, and 
accounted for one-fourth to one-fifth of the cardiovascular disease. The 
post-mortem incidence of rheumatic carditis appeared to be the same 
in the Colombo General Hospital as in Guy’s and St. Mary’s Hospitals, 
London. Chavez,'* in a recent review of 2,400 cases of organic heart 
disease in Mexico, states: ‘‘The fact is emphasized that in Mexico, with 
its diversified, but predominently semitropical, climate, rheumatic heart 
disease is as prevalent as it is in England and the northern part of the 
United States. Attention is also called to the enormous incidence (61.9 
per cent) of rheumatic heart disease in the poor and the Indian popu- 
lation (either pure or with a little admixture). This figure is probably 
not exceeded in any other country.’’ The existence, therefore, of rheu- 
matie heart disease presupposes the occurrence of rheumatic infection, 
and so the conelusion is justified that rheumatie fever oceurs in the 
tropics. 

The third point to be emphasized is the fact that 54 per cent of these 
patients who were seen on the west coast gave a history of one or more 
attacks of rheumatie fever in childhood. It would seem that the inci- 
dence may be higher if we consider the fact that so often there is no 
time for an adequate history when: there is a large influx of casualties, 
and that often, under ‘‘past history,’’ a statement is merely made that 
it is ‘‘negative’’ or ‘‘not relevant.’’ In other words, the men with 
rheumatic fever have probably had this disease in childhood. The low- 
ered resistance that comes with severe physical exertion and exposure, 
and is associated particularly with herding and rapid turnover of men, 
laid the groundwork for a severe upper respiratory infection by a 
hemolytie streptococcus, which was followed finally by rheumatie fever. 
This is simply a repetition of the view already held by many® that 
rheumatie fever is a continuous, chronic disease, with recrudescences. 
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Dr. T. Duckett Jones,?* of Boston, in a study for the Navy of the cases 
of rheumatic fever which occurred in the Newport Training Station 
during the winter and spring of 1940-1941, found that 31 per cent, or 
nearly a third of the patients, gave a history of a previous attack of 


rheumatic fever in childhood. 

Further evidence that the 54 per cent incidence of a history of a 
childhood attack of acute rheumatic fever in our eighty patients on 
the west coast is probably not too high is found in previous reports 
on rheumatic infection. A large majority of rheumatic fever attacks 
oceur early in childhood, and this is indirect evidence that attacks of 
this disease which are observed in adult life are but a repetition of 
earlier disease or a lighting up of a chronic, dormant process. Thus, 
Coombs? found that ‘‘in about three-quarters of over 600 cases the 
onset took place during or prior to the fifteenth year of life, that is to 
say, during childhood; two-thirds of the whole number actually falling 
between the ages of 5 and 15.’’ He pointed out that, among the older 
patients with established cardiac lesions, there was no history of any 
rheumatie infection, which shows that this may escape attention or 
be forgotten by the time adult life has been reached. Hedley'* found 
that the first attack of rheumatie fever in at least 70 per cent of the 
eases occurred between the ages of 5 and 9 years. Cohn and Lingg 
have just made a statistical study of ‘‘The Natural History of Rheumatic 
Cardiac Disease,’’ in which they state that ‘‘ rheumatic fever may begin 
at any age, but it begins more often at about 8 years than at any other 
age. At 15, 70 per cent of persons afflicted have already acquired the 
disease.’’ These investigators found that, of 1,050 patients whose valvu- 
lar lesions were first noted some time after the age of 35 years, one- 
third gave a history of rheumatic infection in childhood or adolescence, 
but signs of ecardiae disease did not appear until after the age of 35 
years. Henee, two-thirds had no recollection of a rheumatic infection 
in previous years. Thus, the dormant, chronie nature of the lesion is 
illustrated, and indirect evidence is at hand that an attack of rheumatic 
fever in adult life presupposes a previous one in childhood. 

To add significance to our 54 per cent incidence of a past history of 
one or more attacks of rheumatic fever in early childhood is the fact 
that, in a control series of 423 cases, there were only eight patients 
who had suffered from rheumatic fever in childhood, representing a 2 
per cent incidence in the controls. These control cases were obtained 
in the same hospitals in which the rheumatie fever patients were or 
had been. They were of similar age groups, and consisted generally of 
the surgical patients with gunshot wounds, burns, amputations, appen- 
deetomies, herniotomies, ete. The histories of these controls were ob- 
tained by myself and other physicians who spoke individually to the 
marines and sailors; we explained our purpose and obtained complete 
cooperation from these men, who constituted an unusually intelligent 


group. 
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Finally, it should be remembered that patients often do not reeall 
having had acute articular rheumatism; even the parents frequently do 
not. Many an instance is seen of a patient with a negative past his- 
tory, but with a large heart and significant murmurs, indicating previous 
heart disease. 

From what has been said, it seems apparent that the majority of 
adults who are suffering from acute rheumatic fever have already had 
this disease in early childhood. The following case reports, which are 
typical of sailor and marine casualties of this war caused by rheumatic 
fever, were observed in the west coast hospitals, and illustrate the fre- 
queney with which a positive past history of this disease is obtained. 
Furthermore, it is evident that the crowding or herding at training 
stations and elsewhere, plus the arduous duties of general service in the 
Navy, with its lowering of resistance, and an upper respiratory strep- 


tococeus infection cause another attack of rheumatie fever. 


Case 1— C. E. S., 18 years of age, enlisted Sept. 22, 1942, as a 
private in the United States Marine Corps. At the age of 14 years he 
had had searlet fever, followed by acute polyarthritis. In September, 
1941, he had had swollen, tender joints, and a diagnosis of ‘‘ rheumatic 
fever’? was made. In October, 1942, after sixteen days of training at 
the boot camp, he developed acute polyarthritis and was admitted to 
the San Diego Naval Hospital with a diagnosis of rheumatic fever. 


Case 2.—R. M. J., 19 years old, enlisted Dec. 27, 1940, as a seaman, 
second class. He was sent to the United States Naval Training Station 
at Great Lakes, Illinois, where he developed tonsillitis, followed by acute 
rheumatie fever. The following year, that is, in November, 1941, after 
standing watch at sea in the rain, his left ankle became swollen. The 
tenderness and swelling spread from joint to joint, and he was admitted 
to the United States Naval Hospital at Mare Island in January, 1942, 
with a diagnosis of acute rheumatie fever. 


CasE 3.—J. KE. L., 20 years of age, enlisted Jan. 20, 1942, as a sea- 
man, second class. At the age of 6 years he had had ‘‘rheumatism,’’ 
with joint pains, and was in bed thirty days. In 1935, he was in the 
County Hospital at Houston, Texas, for epistaxis and joint pains, and 
a diagnosis of rheumatic fever was made at that time. In October, 1942, 
while he was stationed at the United States Naval Air Station at San 
Diego, he developed a cold which was followed by epistaxis and joint 
pains. He was admitted to the San Diego Naval Hospital, Nov. 4, 1942, 
and acute rheumatie fever was diagnosed. Mitral stenosis and aortic 
insufficiency were found. 


Case 4.—C. W. L., 19 years of age, enlisted July 1, 1941, as an ap- 
prentice seaman, and, while stationed at the Alameda Air Station, de- 
veloped pain in the joints of his feet. He was admitted to the United 
States Naval Hospital at Mare Island, Jan. 5, 1942, where he was 
found to have acute rheumatic fever, with a definite mitral lesion and 
roentgenologic evidence of enlargement of the heart. The history re- 
vealed that he had probably had attacks of acute rheumatic fever five 
and ten years before. 
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Case 5.—H. H., 23 years of age, enlisted Sept. 30, 1940, as a signal- 
man, third class. (In 1936 he had had rheumatie fever.) He developed 
pain in one knee after five months spent on a strenuous Iceland patrol 
on the U.S.S. Atlanta. He had been through fog, cold, and rain. A\l- 
though he suffered from pains in many joints, he did not report to the 
sick bay because he believed ‘‘they needed him.’’ Although his ship 
passed through the Panama Canal to the west coast, he did not improve. 
He was admitted to the Oakland Naval Hospital in August, 1942, and 
was found to have acute rheumatic fever. 


Case 6.—R. M. Z., 18 years of age, enlisted Dee. 27, 1940, as a sea- 
man, second class. At the age of 15 years he consulted a physician for 
pains in the muscles and joints of both legs, and was told that he had 
a ‘‘leakage of the heart.’’ At the United States Naval Training Sta- 
tion at Great Lakes, in February, 1941, he had acute tonsillitis and 
pains in his extremities. Finally, in November, 1941, after standing 
watch at sea for twelve hours in rainy weather, he developed a tender, 
red, swollen ankle, and the process spread from joint to joint. In Jan- 
uary, 1942, he was admitted to the Mare Island Naval Hospital, where 
he was found to have acute rheumatie fever. 


In many eases of seamen and marines who were suffering from acute 
rheumatie fever but gave no history of previous attacks, the physical 
signs made it probable that rheumatie valvular heart disease had been 
present before. 

Case 7.—J. W. C. C., 21 years of age, enlisted Oct. 14, 1941. In 
April, 1942, he was admitted te the Mare Island Naval Hospital suffer- 


ing from acute rheumatic fever, with painful, swollen ankles, knees, 
wrists, and elbows, accompanied by fever. However, his heart was 
found to be ‘‘distinetly enlarged’’ roentgenologically, and the electro- 
eardiogram revealed a prolonged P-R interval, marked left axis devia- 
tion, high voltage of the QRS, and T-wave inversions. The left axis 
deviation and high voltage of the QRS were evidences that the cardiac 
enlargement must have been developing over a period of years. 

Case 8.—R. E. C., at the age of 21 years, enlisted as a ship’s cook, 
third class, Aug. 20, 1941. In the latter part of August, 1942, while on 
transport duty, during an engagement in the Solomon Island area, 
for three nights and days he worked hard and continuously in an at- 
mosphere of excessive heat. He became short of breath and noticed 
that his ankles were swollen and tender. He reported at the sick bay, 
and was transferred to the U.S.S. Solace, and finally to the Oakland 
Naval Hospital. Here, a diagnosis of acute rheumatic fever was made; 
the electroeardiogram revealed lengthening of the P-R interval. How- 
ever, in spite of a negative past history with respect to rheumatie fever, 
a diagnosis was made of long-standing rheumatic heart disease, with 
mitral valve involvement. Even when he was first transferred to the 
Solace, his heart had been found to be enlarged, and there was a loud, 
prolonged, harsh, systolic murmur at the mitral region. At that time, 
too, and subsequently, he had persistent hypertension, with readings 
of 158/100, 160/96, and 158/112. 

Case 9.—E. A. B., 25 years of age, enlisted April 30, 1936, as a private 
in the Marine Corps. While stationed at Camp Elliott, California, he 
developed acute rheumatic fever and was transferred to the San Diego 
Naval Hospital. Although there was no previous history of rheumatic 
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fever, the patient had been told in 1936 that he had a ‘‘murmur’’ of the 
heart. 


To add further confirmation to the conception that an attack of acute 
rheumatic fever in young adults may not be the first, it may be men- 
tioned that ten patients were seen in the west coast Naval Hospitals 
with definite, chronic, cardiac valvular disease whose murmurs had 
been missed on enlistment. Five of these gave an authentic history of 
rheumatic fever in childhood, and the other five must have had a rheu- 
matie infection which was unnoticed or forgotten. This is reasoning 
again that all adult patients with rheumatie fever have had tfie disease 
in early life. 

It appears, then, that the congestion among recruits at training sta- 
tions and elsewhere, particularly where there is a rapid turnover of men, 
the stress and strain, physical and mental, which are undergone in war- 
time in the training camps of our country, as well as in combat areas, 
‘“ause a recrudescence or exacerbation of the latent rheumatic disease. 
This leads to the final point of this paper, that once a boy or man has 
had rheumatic fever he should not be accepted for general service in the 
Navy. Whether or not this can be applied to the selection of recruits 
remains to be seen. The number of applicants for enlistment who must 
be examined every day is so large that there is no time for taking detailed 
ease histories in the recruiting stations. Furthermore, it is probable 
that the average young man who volunteers would not admit having 
had rheumatic fever if such a history were known to be disqualifying. 
Such histories might be obtained during the examination in the training 
stations after enlistment, but before the recruit entered general service. 
Captain Howard H. Montgomery, M.C., United States Navy, has sug- 
gested to me that it might be feasible, however, to consider an authentic 
past history of rheumatic fever as disqualifying a man for induction 
under Selective Service. 

CONCLUSIONS 

1. Rheumatie fever is a personal and epidemiologic problem in the 
Navy, and causes disability. 

2. Evidence is produced that rheumatic fever occurs in the tropics. 

3. A history of childhood infection was obtained in 54 per cent of 
eighty cases of acute rheumatic fever. Other data are cited to show 
that rheumatic fever in adult life probably represents a recrudescence 
of childhood disease. 

4. Men who have had rheumatic fever, with or without residual heart 
murmurs, are subject to recurrence of active infection. It is recom- 
mended that candidates with a definite history of rheumatic fever be 
rejected for general military service. 

I wish to thank Captain Howard Montgomery, M.C., U.S.N., and R. A. Luther 
Sheldon, Jr., M.C., U.S.N., for their criticisms and suggestions. 
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THE EFFECT OF INTRAVENOUSLY ADMINISTERED DIGOXIN 
AND OUABAIN ON THE SYSTEMIC VENOUS PRESSURE OF 
PATIENTS WITH CONGESTIVE HEART FAILURE 


Lupwie W. Eicuna, M.D., Harry Tause, M.D. 
New York, N. Y. 


T IS well known that congestive heart failure, particularly of the 

right-sided type, is accompanied by an elevated systemic venous pres- 
sure, and that this pressure returns to normal when cireulatory com- 
pensation is regained. Both the recovery of circulatory compensation 
and the fall of the elevated venous pressure are believed to be rather 
slow processes. This appears to be true for the therapeutic measures 
usually employed today. 

While studying the cireulatory effects of purified eardiae glycosides, a 
very rapid fall of the elevated venous pressure was encountered when 
these drugs were administered intravenously to patients with congestive 
heart failure. The rapidity of this effect is in itself of interest, but 
more important are its implications, both from a therapeutic standpoint 
and from the theoretical viewpoint of the mode of action of digitalis 
and its purified components. 


METHODS 


The subjects of this study were hospitalized patients with organic 
heart disease of widely varying kinds and with various structural de- 
fects. All had congestive heart failure. The degree and the manifesta- 
tions of this failure varied from subject to subject, but in all it was of 
sufficient severity to require complete bed rest. The patients received 
a ‘‘ward’’ diet, with salt limited to 3 to 5 Gm. per day. Neither fluid 
intake nor urine output was measured. In the absence of these measure- 
ments, the daily weight, ascertained at the same hour each day, was 
taken as a guide to fluid balance. 

Venous pressure was measured in the antecubital veins by the direct 
method (Moritz and von Tabora), using a manometer filled with physi- 
ologie salt solution. Both the vein and the manometer were always 
leveled off at the same point, i.e., 5.5 em. to 6 em. posterior to the angle 
of Louis. The positions of the vein and manometer were repeatedly 
checked to insure against any change in their relationship to the trunk. 

Systemic venous pressure is indicated by the pressure in the ante- 
cubital veins only when the latter pressure is not artificially elevated 
by such factors as physical discomfort, fear, dyspnea, coughing, and 
tenseness.1 These symptoms are usually present during congestive heart 
failure, and disappear when circulatory compensation is regained. Thus, 
recovery from congestive heart failure can be accompanied by a lower- 

From the Departments of Therapeutics and Medicine, New York University College 
of Medicine, and the Third (New York University) Medical Division, Bellevue Hospital. 

Supported in part by grants from Burroughs Wellcome and Company (U.S.A.) 
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ing of the antecubital venous pressure merely as a result of the removal 
of those subjective factors which elevate venous pressure regardless of 
the state of the circulation. The considerable magnitude of the changes 
induced by these factors is often not appreciated, particularly in quick 
and hurried observations. 

During the venous pressure measurements in this study, care was 
taken to make the patients comfortable, and distressing symptoms were 
eliminated as much as possible. To accomplish this, codeine or small 
doses of morphine were occasionally required. 

The ventricular rate was counted, always for one full minute, by 
auscultation over the precordium. Arterial blood pressure was meas- 
ured by the usual auseultatory method, employing a mereury manometer. 
Electrocardiograms were obtained by the standard limb leads. To as- 
certain the rate of the flow of urine, a catheter was placed in the urinary 
bladder and allowed to drain continuously. At ten-minute intervals 
the amount of urine collected was measured, removed, and recorded. 

The above measurements were made frequently, and often simul- 
taneously, throughout an adequate control period and for two to four 
hours after the injection of the glycoside. Thereafter, they were made 
daily or less frequently, as indicated by the progress of the patient. 

In this study two of the most rapidly acting glycosides were used, 
namely, ouabain and digoxin.* They were always given intravenously 
in single doses. Whenever possible, the glycosides were given after the 
maximum degree of improvement had been attained by bed rest, seda- 
tives, and oxygen therapy. 

In some eases, the single dose of glycosides restored circulatory com- 
pensation. If compensation persisted after the patient became ambu- 
latory, he was discharged on maintenance doses of whole-leaf digitalis. 
More often the therapeutic effect of a single dose was temporary or 
partial, and congestive heart failure of a more mild degree recurred. 
The same glycoside was then repeated in the same dosage. If its effects 
again proved temporary and the patient lapsed into a comparable state 
of circulatory failure, either of two courses was followed: (1) the same 
glycoside was repeated in a different dosage, or (2) a different glycoside 
was given in a dosage which was the gram-molecular equivalent of the 
first glycoside. The first of these procedures permitted a comparison 
of the effects of varying amounts of the same glycoside, and the second, 
a comparison of the effects of two glycosides, molecule for molecule. 


RESULTS 


Fourteen patients received, intravenously, twenty-one injections of 
digoxin, ranging from 0.5 mg. to 2.5 mg. per dose. Six of these patients 
had regular sinus rhythm, seven had auricular fibrillation, and one had 
auricular flutter. Three patients, all with auricular fibrillation, re- 
ceived, intravenously, five injections of ouabain in amounts ranging 
from 0.375 mg. to 0.75 mg. per dose. The larger doses of each glycoside 
produced toxic manifestations, chiefly in the form of irregularities of 
the heartbeat, and infrequently as gastrointestinal symptoms. The 
smaller and intermediate doses caused no toxie effects, yet often induced 
equally effective therapeutic results. 


*The drugs used in this study were kindly supplied by Burroughs Wellcome and 
Company (U.S.A.), Ine. (digoxin), and Car roll Dunham Smith Pharmacal Company 


(ouabain). 
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PATIENTS WITH AURICULAR FIBRILLATION 


Digoxin.—A very prompt fall of the elevated venous pressure fol- 
lowed eleven of the thirteen intravenously administered doses of digoxin 
(Table I). Of the two remaining cases, the venous pressure remained 
unaltered in one,but, in the other, fell to normal on the next day. 
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Fig. 1.—Effects produced by tne intravenous injection of 1.75 mg. of digoxin. Severe 
congestive heart failure; arteriosclerotic heart disease, with auricular fibrillation. 

The response was of the very rapid and very favorable type. 

All of the charts are similarly plotted: The two long vertical lines enclose the 
observations made on the day the drug was given. Observations on other days are 
beyond these lines. The heavy, vertical, double arrow on the left indicates adminis- 
tration of the glycoside; the double arrow on the right, atropine sulfate, 2 mg. intra- 
venously. 

The rapidity of the fall in venous pressure was striking. Five to 
twenty-two minutes after injection of the digoxin the venous pressure 
began to fall, continued to decrease progressively, and leveled off forty- 
seven minutes to three hours after injection. Seven times the venous 
pressure fell to a normal value. The other four times the fall was less 
marked, and the venous pressure leveled off at values which were defi- 
nitely below the initial reading, but still higher than normal. On two 
of those four oceasions the venous pressure fell to normal the next day; 
in the other two it remained at its lower, though still abnormal, value. 
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The most favorable responses were not only strikingly rapid, but per- 
sistent. In a typical instanee (Fig. 1), the venous pressure fell from 
195 mm. to 95 mm. of saline within two hours. Thereafter it remained 
at a normal level as the patient recovered compensation withcut further 
treatment. The fall in venous pressure was accompanied by an equally 
‘apid slowing of the ventricular rate (from 117 to 84 per minute in 
one hour), and by a marked diuresis (6 ¢.c. to 8 ¢.¢. per minute) which 
began two and one-third hours after the injection of the glycoside. 

More often the responses, although of a similar pattern, were less 
rapid, less extensive, and less persistent in their quantitative effects 
(Fig. 2). The venous pressures fell promptly, but normal levels were 
not attained until the next day. Seemingly complete circulatory com- 
pensation then returned. In the course of the next five to fourteen 
days congestive heart failure reappeared, and the venous pressures 
again became elevated. 

Ouabain.—Ouabain was administered intravenously five times. On 
cach occasion there followed a very rapid and marked fall of the ele- 
vated venous pressure (Table II). This fall began three to eleven min- 
utes after injection, and continued swiftly. Thirty-five to fifty-six min- 
utes after injection the venous pressure had usually leveled off at a lower 
value. Twice this new level was normal. In the other three instances 
it was still higher than normal, but lower than the initial level. The 


rapidity of this response is indicated in a typical example (Fig. 3), in 
which the venous pressure fell from 250 mm. to 160 mm. of saline in 
forty-five minutes. A slowing of the ventricular rate (115 to 82 per 
minute) and an increase in the pulse pressure accompanied the change 


in venous pressure. 

On all five oceasions the beneficial effects were retained for only sey- 
eral days, after which the venous pressure rose and evidence of con- 
gestive heart failure reappeared. _ 

When equal gram-molecular doses of digoxin and ouabain were given 
to the same patient during comparable states of congestive failure, 
ouabain induced its effects more rapidly than digoxin, but the final ef- 
feets produced by the two drugs were of comparable magnitude (com- 
pare Figs. 2 and 3). 

PATIENTS WITH REGULAR SINUS RHYTHM 

Digoxin.—A prompt fall of the elevated venous pressure followed 
six of the seven intravenous injections of digoxin which were admin- 
istered to six patients (Table III). In both rapidity and magnitude, 
the fall in venous pressure was comparable to that which oeeurred in 
cases of auricular fibrillation. The venotis pressure began to fall four 
to nine minutes after injection, and leveled off at a lower value thirty- 
five minutes to two and one-half hours after injection. Twice the 
venous pressure fell to normal, and four times below the initial level, 
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Fig. 2.—Effects produced by the intravenous injection of 1 mg. of digoxin. Severe 
congestive heart failure; rheumatic heart disease, with auricular fibrillation. 
The response was of the slower and more usually encountered type. 
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Fig. 3.—Effects produced by the intravenous injection of 0.75 mg. of ouabain. 
Moderate congestive heart failure; rheumatic heart disease, with auricular fibrillation. 

This patient had previously received 1 mg. of digoxin—see Fig. 2. The degree of 
congestive heart failure was now not quite as severe as when the digoxin was given. 
The two glycosides were administered in equal, gram-molecular amounts. Note that 
ouabain induced effects more rapidly. Between the two small vertical double arrows 
at the right the subject received 1.4 Gm. of whole-leaf digitalis by mouth. 


weight 
POUNDS 120 
uRINE 20 
OuTPUT 
cc. 
180 
160 
1 
100 
60 
260 
240 
220 
200 
VENOUS 18D 
mm. 
140 
120 
{ 
80 
1s0 
60 
i 2 3 i 3 7 1S 17 is 
DAYS HOURS 
weight 
POUNDS jag 
170 
scoop 
PRESSURE 
mmHg. 10) 
$0 
70: 
280 
?60 
240 
220 | 


ART JOURNAL 


“ 


HE 


SRICAN 


AME 


648 


‘SON[BA JIMOT 10 MOT A[Tenba Aq PaMo][OJ 


‘AN[VA 


OT dInssaid snousA 34} = Suruursoq, 
93 SCE 0} CE 0} ¢ 

(a10A0S) 
(00%) (CZL) (283) = ‘asta J—M 

(9190408 ) 
(312) (S9T) (992) JABIY 
(6L) (cs) (9eT) 8t— A—A 

( ) 
(ZL) (#8) 4 (FT) OIN[IVE St— I—M 
sivp ¢ O8-al 88-18 PFE ‘ull OCT ‘asvaestp 

ANIIVS ‘WW ANIIVS ‘WIN ANT'IVS ‘WIN 
40 | IVNIA -NIDad IVILINI NIVdvoo Loargas 
AMASSaYd SOONTA 


(NV AALLSADNOD HLIA\ SLNALLVG dO SQONTA NO NIVAVAO GAYALSININGY AISQONAAVULNY JO 


II 


> 


AND OUABAIN 


DIGOXIN 


OF 


CT 


FE 


AND TAUBE 


ICHNA 


FE 


"SONn[BA 


JIMOT 10 MOT 


Aq 


PaeMO][OJ 


BA 


ONTBA [O1}JUOD YSOMO] ‘WU OT snoudsA 934} qooyyo 
94 04 6 04 At 
AUVNWOAS 
(99T) CZ (O10A 
SYIOM 6t-LFE ‘ull «GE “ull SIT-801 O'S PUB 
(LET) (OST) (361) I—N 
SABD CCT-OFT CCT-SFT ‘ull 00G-ERT 0s ‘d 
Avp | 98T-9LT ee: ‘Ul YF LOT-LEI ‘asBaSIP 
Z] 
(#TT) (gc) 9 (F&T) -O8) MOL) SE—IN—N 
( d19A08 ) 
(gcT) (S2T) (132) ‘STS 
shep 991-TCT CCE ‘ULUL GC ‘UIUL £3-L1Z AF ‘S 
ain 
QNIIVS ‘WIV GNIIVS ‘WW ANITVS ‘WW 
ADNVHO Loads Loads 


SQONGA 


anv 


WHLAHY SONIC IVNYON 
AAMLSADNOD HALIA\ SENAILVG AO SNONATA AHL NO NIXODIGQ] GAYALSININGY AISNONAAVYLNT AO 


Til 


650 AMERICAN HEART JOURNAL 


but still above normal. In only one case did the normal venous pressure 
persist, and this patient recovered complete circulatory compensation. 
In the remaining five cases the venous pressure rose to its former high 
level after several days. 

In a typical, marked response (Fig. 4), the venous pressure fell from 
250 mm. to 120 mm. of saline within one hour. The ventricular rate 
did not change (114 to 120 per minute), but a marked diuresis (7 ¢.c. to 
9 ¢.c. per minute) set in forty minutes after injection of the digoxin. 

In eases of regular sinus rhythm, the response to intravenously admin- 
istered digoxin differed from that in eases of auricular fibrillation in 
two respects: (1) the venous pressure fell without an accompanying 
change in ventricular rate, and (2) complete recovery of circulatory 
compensation was less frequent; the usual result was a temporary im- 
provement in circulatory dynamies. 
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Fig. 4.—Effects produced by the intravenous injection of 1 mg. of digoxin. Severe 
congestive heart failure; hypertensive heart disease, with regular sinus rhythm. 

The strikingly rapid diuresis and fall in venous pressure occurred without change 
in ventricular rate. During the period marked 7, there was paroxysmal tachycardia 
of unknown type. 


RELATIONSHIP OF THE FALL IN VENOUS PRESSURE TO OTHER 
OBSERVATIONS 


Ventricular Rate.—In eases of auricular fibrillation, the fall in venous 
pressure usually began and progressed concurrently with a decrease in 
ventricular rate (Figs. 1, 2, and 3). This relationship was not an in- 
variable one. 

At times, the venous pressure continued to fall after the maximum 
reduction in ventricular rate had been attained (Fig. 3). On one oe- 
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casion (Fig. 5), a small dose of digoxin induced a prompt fall in venous 
pressure, during which the ventricular rate remained unchanged. Only 
after the venous pressure had leveled off at its lower value did the ven- 
tricular rate begin to slow. 

When a glycoside had lowered the venous pressure and ventricular 
rate to normal levels, the intravenous injection of 2 mg. of atropine sul- 
fate returned the ventricular rate completely or partially to its initial, 
rapid rate, but the venous pressure remained unaltered at its lowered 
value (Fig. 6). 
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Fig. 5.—Effects produced by the intravenous injection of 0.75 mg. of digoxin. Severe 
congestive heart failure; arteriosclerotic heart disease, with auricular fibrillation. 

At the first double arrow, patient received 0.5 mg. digoxin; at the second double 
arrow, 0.25 mg. The fall in venous pressure preceded cardiac slowing. 

Irregularities of the heartbeat appeared not to alter the pattern of 
the fall in venous pressure. In a ease of auricular fibrillation, 0.75 mg. 
of ouabain induced numerous premature ventricular contractions. These 
appeared six minutes after injection, quickly increased in number, and 
twenty minutes after injection were very numerous and were originat- 
ing in varying foci (Fig. 7). Throughout this period the venous pres- 
sure fell precipitously and at a constant rate, whereas the ventricu- 
lar rate, which had started to decrease sharply, fell less rapidly and less 
regularly (Fig. 7). Twenty-five minutes after injection, a regular, 
rapid rhythm (140 to 160 per minute) appeared. The electrocardiogram 
revealed ectopic tachycardia, with the focus in the bundle of His. In 
spite of this marked change in the mechanism of the heartbeat, the 
venous pressure continued to fall, but less precipitously. Shortly there- 
after it leveled off (Fig. 7). After twenty minutes the tachycardia sud- 
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Fig. 6.—Effects produced by the intravenous injection of 1 mg. of digoxin. Mild 


congestive heart disease; arteriosclerotic heart disease; auricular fibrillation. 

At arrow on left, patient given digoxin; at arrow on right, atropine sulfate, 2 mg. 
intravenously. Atropine sulfate increased the ventricular rate, but the venous pressure 
remained unaltered. 
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Fig. 7.—Effects produced by the intravenous injection of 0.75 mg. of ouabain. 
Moderately severe congestive heart disease; arteriosclerotic heart disease; auricular 
fibrillation. 

In this case ouabain produced cardiac irregularities; at P, premature ventricular 
contractions first appeared; at V, they became very numerous and from varying foci. 
At 7, paroxysmal tachycardia origination in the bundle of His appeared. At A, 
auricular fibrillation with a slow ventricular rate appeared. 


| | 
| | 
_A. 


EICHNA AND TAUBE: EFFECT OF DIGOXIN AND OUABAIN 653 
denly ceased, and was replaced by auricular fibrillation with a normal 
(90 per minute) ventricular rate. During the next hour, the cardiac 
rhythm alternated twice between periods of His bundle tachyeardia 
and auricular fibrillation with normal ventricular rate. The venous 
pressure, however, remained unchanged at its lower level (Fig. 7). 

In eases of regular sinus rhythm, the dissociation between changes in 
venous pressure and ventricular rate was obvious; the venous pressure 
often fell promptly, while the ventricular rate remained unchanged 
(Fig. 4). 

Electrocardiogram.—Excluding cardiae slowing, there was no rela- 
tionship between the fall in the elevated venous pressure and the electro- 
‘ardiogram. 
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_ Fig. 8.—Effects produced by the intravenous injection of 1.5 ¢.c. of mercupurin. 
Severe congestive heart failure; hypertensive heart disease with regular sinus rhythm. 
_ This patient received 1 mg. of digoxin twenty-four days previously (see Fig. 4), 
improved temporarily, then relapsed into severe decompensation. 


Diuresis——The rapid diuresis at times induced by the intravenous 
injection of the glycosides (Figs. 1 and 4) suggested the possibility 
that the venous pressure may have fallen as a result of a reduction in 
blood volume through diuresis. This is not likely. The fall in venous 
pressure always preceded the onset of diuresis (Figs. 1 and 4). More- 
over, the venous pressure at times fell and no diuresis ensued (Figs. 2, 
3, 5, and 7 

The veno pressure may fall when diuresis is induced by a diuretic,’ 
but in that case the fall in venous pressure does not occur until after 
the diuresis has been initiated (Fig. 8). This is seen best when a 


glycoside and, after a suitable interval, a mercurial diuretic are given 
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to the same patient during comparable states of congestive heart fail- 
ure (compare Figs. 4 and 8). 

Degree of Congestive Heart Failure and Dosage——Within the lim- 
itations imposed by the small number of injections, the pattern of the 
fall of venous pressure was the same (1) whether the initial level of 
venous pressure was markedly or slightly elevated (compare Figs. 2, 4, 
and 5 with Fig. 6 and Tables I, II, and IIT), (2) whether the degree of 
congestive heart failure was severe or mild, and (3) whether the dose 
was large or small, provided that it was sufficient to produce a definite 
effect. The magnitude of the final effect appeared to be influenced by 
all three of the above factors. The duration of the effect produced by 
a single dose of digoxin or ouabain was short, and appeared to depend 
on the degree of cardiac damage and cardiac reserve. If the cardiae 
reserve was adequate, the effect was lasting; otherwise, it was temporary. 
The effects produced by ouabain were usually of even shorter duration 
than those induced by digoxin. 


DISCUSSION 


When administered intravenously in single therapeutic doses, the 
eardiae glycosides, digoxin and ouabain, produce rapid improvement in 
the circulatory dynamics of patients with congestive heart failure. Most 
striking and constant is the rapid and considerable decrease in the ele- 
vated venous pressure. This decrease has several characteristics: It 


oceurs without change in ventricular rate when the cardiac mechanism 
is normal. It is usually, but not necessarily, accompanied by a slow- 
ing of the ventricular rate when auricular fibrillation is present. It 
precedes the onset of diuresis. The pattern of the fall in venous pres- 
sure is not influenced by the initial venous pressure, the degree of the 
congestive heart failure, the ultimate result (recovery of compensation 
or temporary improvement), or the amount given, provided that a 
definite effect is produced. However, the magnitude of the fall and the 
final level of venous pressure may be affected by all of the above fae- 
iors. 

When compared molecule for molecule (equal, gram-molecular doses), 
ouabain decreases the venous pressure more rapidly than digoxin in 
eases of auricular fibrillation. 

Beeause of the limited number of observations, this study eannot in- 
dicate the optimum intravenous dose of digoxin or ouabain which will 
induce a rapid therapeutic effect with safety. The larger doses used 
in this study did, at times, produce undesirable toxie effects. However, 
the smaller, more moderate doses induced equally striking results with- 
out complication. 

Subjective improvement was noted by most patients soon after the 
injection of these glycosides. The rapid fall in venous pressure ean- 
not be attributed simply to the removal of those distressing symptoms of 


EICHNA AND TAUBE: EFFECT OF DIGOXIN AND OUABAIN 655 


heart failure which artificially elevate venous pressure. Usually the 
fall in venous pressure preceded the onset of subjective improvement. 
In some patients the venous pressure fell and remained low for several 
hours before the distressing symptoms were relieved. The effect of the 
glycosides on the elevated venous pressure appears to result from an 
intrinsic readjustment of the circulation. 

Reeent investigations indicate that, during congestive heart failure, 
the pressure in the antecubital veins tends to approximate the pressure 
in the right auricle (systemic venous pressure).* The rapid decrease 
in antecubital venous pressure which we observed may well mirror a 
similar fall in pressure in the right auricle. 

In the absence of measurements of cardiac output, the mechanism of 
the rapid fall in venous pressure remains unexplained. It is agreed 
that the cardiac output increases as the rapid ventricular rate of auricu- 
lar fibrillation slows. There is, however, considerable disagreement 
concerning the change in eardiae output during restoration of cireula- 
tory compensation when the cardiae mechanism is normal.* It is of 
interest that the elevated venous pressure decreased in a similar man- 
ner, regardless of whether the ventricular rate slowed, as in the cases 
of auricular fibrillation, or remained unchanged, as in eases of regular 
sinus rhythm. 

Previous studies of the mode of action of digitalis in man have 
utilized oral preparations of digitalis.*** Effects were produced rela- 
tively slowly, and observations were made at long intervals of many 
hours to days. Data thus obtained may not permit clear recognition 
of primary effects and their differentiation from secondary effects. 
Moreover, when effects are produced slowly, they may be brought about 
by changes sufficiently small to be lost in the error of the methods em- 
ployed. 

This study has indicated a method whereby therapeutic effects are 
quickly achieved. Serial observations are now possible from the initia- 
tion of effects to their full establishment. This permits a more ready 
recognition of primary changes and their differentiation from secondary 
ones. Moreover, since effects are produced quickly, the changes are 
likely to be large and more readily recognized. 

Further and more complete studies of the effects of administering 
glycosides intravenously may clarify the problem*®’ of the mode of 


action of digitalis. 


SUMMARY 
1. When administered intravenously in single therapeutic doses, 
digoxin and ouabain induced rapid improvement in the circulatory 
dynamics of patients with congestive heart failure. 

2. A rapid fall of the elevated venous pressure was the most striking 
and constant effect produced. It had the following characteristics: 
a. Onset of effect: ouabain, 3 to 11 minutes, digoxin, 5 to 22 minutes. 
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b. Major effect: ouabain, 35 to 56 minutes, digoxin, 45 minutes to 3 
hours. 

e. It was associated with, but not dependent on, slowing of the ven- 
tricular rate when the cardiac mechanism was auricular fibrillation. 


d. It was unaccompanied by a change in ventricular rate when the 


cardiac mechanism was normal. 
e. It preceded the onset of diuresis, which at times was rapidly initi- 


ated. 

f. Its pattern did not depend on the initial level of venous pressure or 
the degree of congestive heart failure. 

ge. It bore no relationship to changes in the electrocardiogram. 

h. Its duration was relatively short, except in those patients whose 
cardiae reserve was sufficient to maintain circulatory compensation once 
it was re-established. 

3. Compared molecule for molecule, ouabain induced effects more 
rapidly than digoxin. 

4. Large doses of these two glycosides at times induced toxie complica- 


tions. The intermediate doses were free of these effects and therapeu- 


tically just as effective. 


The authors are indebted to Dr, Arthur C. DeGraff for his helpful advice and 
criticism throughout this study. The Misses Helen Pomykala and Bertha Rader as-- 
sisted in this work. 
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FURTHER OBSERVATIONS ON THE ISCHEMIA-INJURY PAT- 
TERN PRODUCED IN THE DOG BY TEMPORARY OCCLUSION 
OF A CORONARY ARTERY. INCOMPLETE T DIVERSION 
PATTERNS, THEOPHYLLINE T REVERSION, AND 
THEOPHYLLINE CONVERSION OF 
THE NEGATIVE T PATTERN 
Rosert H. Baytey, M.D.,* Joun S. La Dur, M.D.,* anp 
DororHy JosepH York, B.S.t+ 
NEW ORLEANS, LA. 


N A preliminary communication,' a method was deseribed for observing 

the electrocardiographie evolution of the development and cessation 
of acute local ventricular ischemia and injury. Continuous recordings 
were made before, during, and after a sudden, complete, brief occlusion 
of the anterior descending branch of the dog’s left coronary artery. 
Since the indifferent electrode was on the left foreleg and the exploring 
electrode was in contact with the anterior surface of the pericardial sac 
(close to the heart), the lead was regarded as essentially unipolar. The 
sequence of changes observed was called the positive T pattern or the 
negative T pattern, according to the form of T in the control recorded 
after dissection of the artery and before occlusion. In each pattern 
variety the form of T returned to the form of the preocclusion control 
within several minutes or less from the time‘ocelusion ended.* 

In general, the ischemia-injury pattern displays two features of funda- 
mental importance. First, its sequential changes resemble in all essen- 
tial particulars the much more lengthy sequence of temporary changes 
encountered during the course of myocardial infarction, and thereby 
demonstrate that homologous changes associated with infaretion (which 
are produced by muscle undergoing similar physiologic changes) are 
independent of, and not necessarily diagnostic of, myocardial infarction. 
Second, the ischemia-injury pattern shows (contrary to general opinion ) 
that the first stage in the electrocardiographic evolution of myocardial 
infaretion is the appearance of primary T-wave changes which are 
ascribed to local ventricular ischemia.” * 


INCOMPLETE T DIVERSION PATTERNS 


‘“diversion of T’’ refers to a change in the form of T 


‘reversion 


The expression 
in a direction away from the normal (or control), whereas 
of T’’ refers to a change from the abnormal back toward the normal 


‘ 
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(or control) form. Hence, the T-wave changes which begin a few seec- 
onds after the onset of occlusion and continue for a fraction of a second 
after cessation of occlusion represent diversion changes. During a 90- 
second period of occlusion, ischemia produces a local negative diversion 
of T, and injury subsequently produces a loeal positive diversion of T.’ 
It is desirable to know how far these diversions progress when occlusion 
is suddenly discontinued during the developmental period. Strips c, d, 
e, f, and g (Fig 1) are from a continuous recording before, during, and 


Fig. 1.—Strips a and b are from control curves. made before and after arterial 
dissection. Strips c, d, e, f, and g are from a continuous curve made before, during, 
and after a 30-second occlusion. Strips h, i, j, k, l, m, and n are from a continuous 
curve made before, during, and after a 45-second occlusion. See text. 
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after a 30-second occlusion. The occlusion commenced between strips c 
and d and ended between strips e and f. No definite injury shifts de- 
veloped. The occlusion was promptly repeated and maintained until 
the recorder judged (by watching the shadow of the galvanometer 
string) that the injury effect had just begun to develop, whereupon 
the oeclusion was promptly terminated. Strips h, i, 7, k, 1, m, and n 
(Fig. 1) show the maximal developments which occurred. Occlusion 
started between strips h and 7 and ended 45 seconds later, immediately 
after strip k. Evidentially, the ischemia-injury pattern may be promptly 
arrested during its development at any arbitrary stage by sudden 
termination of occlusion, after which the pattern promptly reverts to 
its control form. 


THEOPHYLLINE REVERSION OF THE NEGATIVE T PATTERN 


Control curves recorded immediately before and after dissection of 
the coronary artery are shown in Fig. 1, a and b. A negative T pattern 
recorded from the animal before, during, and after a 90-second ocelu- 
sion has been deseribed elsewhere.’ As the intravenous administration 
of 0.12 Gm. of theophylline with ethylene diamine was completed, the 
continuous recording shown in Fig. 2 was commenced. The T deflec- 
tion is reverted from a negative into a positive deflection within 60 
seconds. The reversion is not complete, however, for the initia] T 
segment continues to make a rounded negative dip. The manner of 
the T reversion is such that the descending limb of the inverted spike, 
together with the base of its ascending limb, moves upwards, producing 
an M deflection in the hemireversion stage. In the final stage of re- 
version, the remainder of the spike forms a shallow notch in the 
ascending limb of the reverted T. We have been able to repeat the 
theophylline T reversion on two subsequent occasions. Evidentially, 
dissection of the artery is occasionally followed by a relatively steady 
arteriolar spasm throughout its terminals, and theophylline with 
ethylene diamine promptly relaxes the spasm and subtotally abolishes 
the associated ischemia. 


THEOPHYLLINE CONVERSION OF THE NEGATIVE T PATTERN 


Immediately after the drug-induced reversion of T (shown in Fig. 
2), a continuous curve was made before, during, and after a 90-second 
occlusion. Strips from the critical stages of the pattern are shown in 
Fig. 3. Observation of the galvanometer movements during the ex- 
periment clearly indicated that the evolution of the pattern had been 
altered profoundly. The maximal ischemia effect is shown in strip d, 
and the maximal injury effect is shown in strip f. The effects produced 
are like in kind, but of diminished magnitude when compared with 
homologous strips recorded from the same preparation under similar 
cireumstanees before administration of the drug. The 90-second post- 
theophylline occlusion was repeated ten minutes later after a second 
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The complete pattern (reading from left to right and 


similar dose. 
from above downward) is shown in Figs. 4 and 5. Here, the effect 
aseribed to ischemia (strips 2 and 3) is somewhat more pronounced, 
and the effect ascribed to injury (strips 4 through 8) reaches a maxi- 
mum (strip 7) comparable to that shown by the homologous strip of 
the pretheophylline occlusion. The T deflections in Figs. 4 and 5 are 
positive just before occlusion begins, and remain positive after ocelu- 
sion terminates. Evidentially, ischemia-injury patterns which are 


as 


Fig. 3.—Strips from a continuous curve made before, during, and after a 90-second 
posttheophylline occlusion. See text. 
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initially of the negative T variety may be converted by theophylline 
into patterns of the positive T variety. 

THE LOCAL CHARACTER OF THE EFFECTS 


Since our preliminary communication,’ we have carried out ten oe- 
clusion experiments on three dogs with the idea of demonstrating the 
strictly local character of the muscle changes induced by occlusion. 
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In all ten experiments, two essentially unipolar leads were recorded 
simultaneously by a two-string galvanometer of the Einthoven type. 
In nine of the occlusion experiments, one of the exploring electrodes 
was placed on the subcutaneous tissues of the right hemithorax imme- 
diately superficial to the apex impulse of the right ventricle. The 
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other exploring electrode was placed (as usual) in contact with the an- 
terior surface of the pericardial sae superjacent to the free wall of the 
left ventricle. The two indifferent electrodes were contacted with 
the subeutaneous tissue of the left foreleg. With one exception, the 
effects produced by the apex of the right ventricle were of a minor 
kind, and consisted of an upward peaking of the T deflection coneur- 
rent with the injury effect from the left ventricle. In the exceptional 
experiment, the curve written by the left ventricle was of the negative T 
rariety, whereas the simultaneous curve written by the apex of the 
right ventricle displayed definite injury effects. The preparation 
which yielded the exceptional patterns was promptly treated with an 
intravenous injection of 0.12 Gm. of theophylline. A T reversion im- 
mediately occurred in the curve recorded from the right ventricle, but 
failed to appear in the curve recorded from the left ventricle. More- 
over, subsequent occlusion patterns recorded from the left ventricle 
continued to be of the negative T variety. However, they were asso- 
ciated with a total absence of all injury effects in curves recorded 
simultaneously from the right ventricle. The remaining occlusion ex- 
periment, conducted with two simultaneous recordings, was carried 
out in the usual way except for the position of the exploring electrode 
superjacent to the apex of the right ventricle. The electrode was 
moved to a subeutaneous position superjacent to the electrode on the 


pericardial sac. The two occlusion patterns thus obtained closely re- 
sembled one another. As a result of these observations we see no rea- 
son for doubting that the muscle changes responsible for the ischemia- 
injury pattern are strictly local. The characteristics of the pattern 
are due to altered physiologic processes in that region of the myo- 
eardium which is ordinarily irrigated by the occluded artery. 


COMMENTS 


If it is assumed that dissection of a dog’s coronary artery may, in 
some instances, induce a relatively steady local ischemia, the oceur- 
rence after dissection of a negative T rather than a positive T is ex- 
plained. The fact that theophylline with ethylene diamine usually 
reverts the negative T suggests that the assumed local ischemia may 
be the result of a relatively steady arteriolar spasm throughout the 
terminals of the dissected artery. We have noted that the more diffi- 
eult and traumatizing dissections have been attended with inversion 
of the T deflection. During dissection, every effort is made to avoid 
arterial compression. After dissection, experimentation has not been 
delayed to ascertain whether spontaneous T reversion ultimately oe- 
eurs. There appear to be no essential differences in the positive T, 
as compared with the negative T, patterns. The latter appears to evolve 
(when occlusion begins) from a steady state of low-grade ischemia, 
to which the evolution reverts when occlusion ends. 
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The changes in the ischemia-injury pattern which are encountered 
after the administration of theophylline with ethylene diamine indi- 
‘ate that the drug is capable of reducing the intensity and (or) extent 
of local ischemia and injury by enhaneing the collateral circulation of 
the involved region. The evidence, such as it is, might be interpreted 
as supporting the opinion of Fowler, Hurevitz, and Smith’ that theo- 
phylline with ethylene diamine is capable of reducing the extent of 


myocardial infaretion. 

A satisfactory theory concerning the evolution of ischemia and in- 
jury and the relationship of these changes to myocardial infarction 
in man has been advanced by one of us. At present we see no reason 
for altering these concepts when applying the theory to the electro- 
eardiographie evolution of myocardial infarction in the dog. On the 
other hand, the results of our present experiments, which deal with 
ischemia and injury, and which are strictly comparable only to the 
initial electrical stages of infarction, lend considerable support to the 
theoretical concepts. 

If the duration of the T diversion pattern of acute local ventricular 
ischemia was always as brief (30 to 40 seconds) as the patterns demon- 
strate, a like occurrence in man would be of academic interest only. 
Certain clinical observations suggest that such is not the ease.*** In 
this connection it is to be remembered that the ischemia-injury pat- 
terns which we observed were produced by sudden, complete occlusion. 
Experimental evidence is now in hand which suggests that the de- 
velopment of the ischemia phase (negative T diversion) of the pattern 
ean be arrested and maintained at any desired stage for prolonged 
periods by varying the amount and duration of subtotal occlusion. We 
hope to deal more fully with this phase of the problem in a subsequent 
report. 

SUMMARY 

1. The ischemia-injury pattern, although produced by sudden, com- 
plete, brief occlusion of a coronary artery, is in no way dependent 
upon the presence of myocardial infarction. However, the pattern 
demonstrates the early electrocardiographie changes which may be 
encountered before and during the early development of myocardial 
infarction. Contrary to general opinion, the first electrocardiographie 
change is a primary T-wave change ascribed to acute local ventricular 
ischemia. 

2. The diversion stages of the pattern may be arbitrarily interrupted 
by terminating the occlusion, whereupon reversion of the pattern 
promptly oceurs. 

3. The negative T diversion induced by dissection of the coronary 
artery can frequently be reverted by an intravenous administration of 
(0.12 Gm. of theophylline with ethylene diamine. 
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4. After the theophylline T reversion, the ischemia-injury pattern, 
which was formerly of the negative T variety, is converted in all 
essential particulars to a pattern of the positive T variety. 

5. Evidence is presented which indicates that the ischemia-injury 
pattern owes its characteristics to acute loeal changes in that region 
of the ventricular wall which is subjacent to the exploring electrode, 
a region ordinarily irrigated by the occluded artery. 

6. An explanation is offered for the occurrence of two typical pat- 
terns rather than one. 

7. Certain electrocardiographie changes are observed after the ad- 
ministration of theophylline with ethylene diamine, and are ascribed 
to a decrease in the intensity and (or) extent of local ischemia and 
injury, a decrease produced by improvement of the collateral circulation. 

8. The clinical significance of the ischemia-injury pattern and of its 
behavior under varied circumstances is briefly discussed. 


Thanks are expressed to Dr. S. A. Romano, of the Department of Surgery, for 
considerable help and advice in the surgical aspects of the work. Thanks are also 
expressed to J.C. Williamson and to Mrs. M. E. Bayley, R.N., for technical assistance. 
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PERSISTENT DISPLACEMENT OF THE RS-T SEGMENT IN A 
CASE OF METASTATIC TUMOR OF THE HEART 


FRANCIS Rosensaum, M.D., FRANKLIN D. JouNnstoNn, M.D., AND 
Victor V. Auzamora, M.D. 
ANN ARBor, MICH. 


UMORS of the heart and pericardium have aroused considerable in- 

terest, if one may judge from the large number of cases that have 
been reported. In several instances the correct diagnosis has been made 
ante mortem.’ There are also several extensive reviews of the liter- 
ature®® which present data on many examples of both primary and see- 
ondary cardiac neoplasm. It is our present purpose to describe a pa- 
tient with carcinoma of the esophagus which involved the heart and 
produced very unusual electrocardiographic abnormalities. The fre- 
quency of cardiac invasion in various neoplastic diseases is reported to 
range from 2.0 per cent® to 10.9 per cent.’ Three different mechanisms 
leading to involvement of the heart are mentioned: (a) embolic metas- 
tases via the coronary arteries, (b) invasion through the lymphatic chan- 
nels, and (c) direct extension from either a primary or secondary tumor 
in the lung or mediastinum. Metastases to the heart or pericardium 
have been observed in association with malignant tumorys arising in 


many different organs, and carcinoma of the esophagus frequently in- 
volves these structures. 


CASE REPORT 


History.—J. K., Reg. No. 496456, a 53-year-old Austrian, was ad- 
mitted to the University Hospital Jan. 14, 1942, complaining of pro- 
gressive difficulty in swallowing over a period of two months. He had 
developed nausea and vomiting of undigested food shortly after eating, 
and for three days he had been unable to eat at all. There was an al- 
most constant, dull ache and sense of fullness beneath the xiphoid 
process, aggravated by taking food. The resulting loss of weight 
amounted to 30 pounds (13.8 kg.). The past history and family history 
were essentially negative. 

Physical Examination.—The patient appeared chronically ill and was 
obviously emaciated. The temperature, pulse rate, and respiratory 
rate were normal. The heart was normal in size, the cardiac sounds 
were normal in character, and no murmurs were heard. The blood pres- 
sure was 130/90. A few crepitant rales were present at both lung bases 
posteriorly. The remainder of the examination revealed no abnormal- 
ities. 

Laboratory Examinations.—The blood Kahn reaction was negative. 
Examination of the blood disclosed a hemoglobin content of 90 per cent 

This study was aided by a grant made to Dr. F. N. Wilson by the Horace H. Rack- 
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(Sahli) and 8,000 leucocytes per cubic millimeter. On admission the 
urine showed 8 to 10 leucocytes per high power field, but six days later 
it was negative. The total protein content and the chloride content of 
the blood were normal. 

Roentgenographic Examinations.—Roentgenographie studies of the 
upper gastrointestinal tract revealed a carcinoma of the lower third of 
the esophagus. Roentgenograms of the thorax showed no evidence of 
metastases, and the heart was normal in size and shape. 

Clinical Course—An esophagoseopy was performed Jan. 19, 1942. A 
polypoid, pendunculated lesion, almost filling the esophageal lumen, 
was encountered 32 em. from the teeth. Biopsy of this mass revealed a 
squamous-cell carcinoma. 

During the following eleven months a series of surgical procedures 
was carried out for the purpose of removing the tumor and reconstruct- 
ing the upper gastrointestinal tract (Drs. C. Haight and E. B. Kay). 
On January 28, a Beck-Jainu tube was constructed along the greater 
curvature of the stomach and the spleen was removed. On February 12, 
the esophagus was mobilized throughout its length and brought out 
through an incision in the neck, the tumor was resected, and a cervical 
esophagostomy was created. The neoplasm proved to be a cornifying 
squamous-cell carcinoma, grade Il, with extensive infiltration of the 
periesophageal fibroadipose tissue and skeletal musele. On February 24, 
a gastrostemy was performed, and the Beeck-Jainu tube was brought 
out over the costal arch. Soon thereafter the patient was able to eat a 
soft diet by connecting the esophageal with the gastric stoma by means 
of a rubber tube. On May 28 and October 22, reconstructive plastic 
procedures upon the gastric stoma were done. On December 8, the first 
stage of an esophagoplasty to create an anterior thoracic esophagus was 
performed. 

On December 15, a trigeminal pulse was noted and an electrocardio- 
gram was ordered. On the following day, while being taken to the 
Heart Station in a wheel chair, the patient experienced a sudden, severe 
pain in the precordium with radiation to the left arm, lasting about 
ten minutes. While moving from the chair to a bed, before the tracing 
was made, he felt faint and there was momentary loss of consciousness. 
As soon as he assumed the supine position he was relieved of all symp- 
toms. The electroecardiogram showed prominent Q waves, marked 
upward displacement of the RS-T segment, and terminal inversion of the 
T waves in Leads II and III and Lead V» (Fig. 14). Examination of 
the heart on the following day showed no abnormalities; the blood 
pressure was 98/82. There were no significant changes in the tem- 
perature, pulse, or respiration, and, with the exception of slight, dull, 
precordial discomfort for a few days, no further symptoms. Treatment 
for acute myocardial infarction was instituted. 

After this incident the patient did not regain his strength and be- 
came increasingly difficult to manage. It was frequently necessary to 
supplement gastrostomy feedings with fluids parenterally. On De- 
cember 21, the blood nonprotein nitrogen was 68.5 mg. per cent, and 
examination of the urine showed albumin (1 plus), 8 to 10 leucoeytes 
per high power field, and two to three hyaline and granular casts per 
low power field. 

Early in January, 1948, the patient began to complain of dull pain 
in the lower left part of the chest anteriorly, and in the axilla. This 
was present intermittently thereafter until his death. Roentgenographic 


ROSENBAUM ET AL.: METASTATIC TUMOR OF HEART 669 


examination of the chest on January 27 showed a bizarre protuberance 
along the lower left cardiac border and at the apex, which gave the 
heart a boot-shaped (‘‘coeur en sabot’’) outline. 

On Feb. 16, 1943, the patient was allowed up in a chair for the first 
time after his attack of pain in December. At this time his mental 
status was much improved and he took liquid nourishment well. Two 
days later, however, he had a sudden attack of pain in the precordium, 
associated with cyanosis, shallow respirations, and loss of consciousness 
for about one minute. The blood pressure fell within the next 24 hours 
to 76/40, but after 48 hours it rose to 90/60. Examination of the heart 
revealed a gross cardiae irregularity, but no other significant changes 
from previous findings. Except for persistence of occasional, dull pain 
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Fig. 1.—A. Standard leads and extremity potentials on Dec. 16, 1942. 
prominent ( waves, elevation of the RS-T segment, and terminal inversion 
T wave in Leads IJ, III, and Vr. 

B. Standard leads on Feb. 18, 1943. RS-T displacement is present and auricular 
fibrillation has appeared. 

C. Standard leads on Feb. 23, 1943. Nofmal sinus rhythm now present. 

D. Standard leads on Feb. 28, 1943, show persistent RS-T displacement. 
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in the left lower anterior and lateral chest region, all symptoms quickly 
disappeared. 

The electrocardiograms taken Feb. 18, 1943, immediately after this 
attack, show auricular fibrillation with a ventricular rate of 150 per 
minute. There is pronounced upward displacement of the RS-T seg- 
ment in Leads II and III (Fig. 1B) and Vy, such as oceurs in fresh 
posterior infarction. In this respect these tracings are much like those 
taken Dee. 16, 1942. Similar, but even more striking, displacement of 
the RS-T segment is present in several of the unipolar precordial leads; 
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Fig. 2.—A. Unipolar precordial leads on Feb. 18, 1943. Note striking elevation of 
RS-T segment in all leads taken from points to the left of the sternum. Leads could 
not be taken from the usual six precordial points because of the operative wounds 
and dressings V2.5 and Vs.5 represent leads from points midway between V2 and V3, 
and Vs and Vz respectively. : 

B. Unipolar precordial leads on Feb. 23, 1943. RS-T displacement still present, 
although less conspicuous. 


this change is more characteristic of a very recent anterior myocardial 
infarction (Fig. 24). The standard and precordial curves taken five 
days later (Figs. 1C and 2B) are essentially the same, except that the 
RS-T displacement in the latter is somewhat less conspicuous and nor- 
mal rhythm is present. The standard leads taken ten days after the 
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second attack of pain show persistent displacement of the RS-T segment 
in Leads II and III (Fig. 1D). 

The patient became progressively more depressed, unruly, and lethar- 
gic. He had a moderately productive cough, but exhibited no other 
manifestations of congestive heart failure. On March 3, the blood 
pressure was 88/58. On the following day his condition was not greatly 
changed until midday, when he was found unconscious in his hed. He 
had Cheyne-Stokes respiration and the pulse was imperceptible. He 
died within a few minutes. 

Post-mortem Examination (Performed by Dr. W. A. Stryker).—The 
heart appeared to be a firm, white mass of neoplastic tissue; it weighed 
550 grams. The entire apical portion was replaced by carcinomatous 


A. ° C. 


g. 3.—Tranverse sections of the heart, showing extensive neoplastic invasion. 
From midportion; cavity of left ventricle and normal myocardium seen above. 
From point midway between A and C 
From cardiac apex. 
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Fig. 4.—Microphotograph of section of heart. At points A, myocardium shows ne- 
crosis and atrophy. Infiltrating neoplasm is seen at points B. Stroma of neoplasm 
shown at C. 
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tissue in which there were small foci of necrosis. In the middle portion 
there was carcinomatous replacement of the lateral and posterior 
aspects of the left ventricle, the interventricular septum, and nearly 
all of the right ventricle, so that the only normal appearing myocardium 
was that of the anterior wall of the left ventricle adjacent to the in- 
terventricular septum (Fig. 3). The neoplasm extended to within 2 em. 
of the aortic ring, and involved the papillary muscles, as well as the 
chordae tendineae, of the mitral valve. The auricles and all valve cusps 
were essentially normal. The anterior descending branch of the left 
coronary artery could be identified throughout one-half its course; it 
showed only slight atherosclerosis. Metastases were present in the 
mediastinal, tracheobronchial and peripancreatic lymph nodes, the 
liver, the right kidney, and both lungs. 

Microscopie study of the heart revealed a metastatic, heavily corni- 
fying, squamous-cell carcinoma (Fig. 4). The myocardium showed 
focal areas of necrosis and atrophy, as well as patchy interstitial fibrosis. 
Serous atrophy of adipose tissue and foeal aggregations of lymphocytes 
were present in the epicardium. The neoplasm displayed necrosis, with 
surrounding polymorphonuclear and foreign-body giant-cell reactior 
There was an adhesive fibrous pericarditis, but no evidence of direct ex- 
tension of the neoplasm in the mediastinum to the myoeardium was 


found. 
DISCUSSION 


The electrocardiographie abnormalities that oceur in tumor of the 
heart are in no way distinctive, and depend upon the loeation of the 
neoplasm.'" '' Right bundle branch block has been described in pa- 
tients with involvement of the interventricular septum’; partial 
heart block'? and complete atrioventricular block'* have been observed 
when the region of the atrioventricular node and His bundle has been 
affected; and tumors extending into the cavity of the right auricle have 


been accompanied by significant changes in the P waves.’* Paroxysmal 

auricular flutter, atrioventricular nodal rhythm, or paroxysmal auricu- 

lar fibrillation, which occurred in our patient, have been reported fre- 

quently,?» * * 1° but have not proved very helpful in locating the neo- 

plasm. Electroeardiograms characterized by small QRS complexes in 

all leads have also been recorded, but are of little value in diagnosis be- 


8 


cause they occur in a variety of conditions.” 

Inversion of the T wave of the type usually seen in acute myocardial 
infaretion occurred in three of the previously reported cases of primary 
or secondary neoplasms of the heart or pericardium. In none of them 
was it accompanied by characteristic alterations of the QRS complex. 
In the case described by Boman'* there was slight elevation of the RS-T 
segment over a period of twenty-nine days. The patient was found to 
have a primary sarcoma of the pericardium, with only superficial in- 
filtration of the myocardium. Pronounced and persistent RS-T dis- 
placement comparable to that observed in the case reported here has not 
been described heretofore in any ease of cardiac neoplasm. Barnes 
and his co-workers" have stated that such an elevation of the level of the 
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take-off of the RS-T segment is not to be anticipated from tumorous 
invasion of the left ventricle. 

Strong evidence supports the view that RS-T displacement is the 
result of acute myocardial injury, whether produced by general anox- 
emia,’* by vasospastic drugs,’” by acute pericarditis,2° by physical or 
chemical means,”? or by coronary arterial vasospasm”? or occlusion with 
resulting ischemia.** Mechanical or thermal injury to the subepicardial 
ventricular muscle produces RS-T displacement which persists for about 
thirty minutes. The displacement subsides either because the injured 
muscle dies or because new cell membranes are formed by protoplasmic 
condensation. When the agent producing the injury acts over a longer 
period, it may continue much longer. In coronary occlusion it seldom 
lasts for more than a few days, but in rare instances it may persist for 
weeks or months. On the basis of our present knowledge it seems 
logical to attribute long-continued RS-T displacement to maintained 
or repeated injury which prevents the formation of new cell mem- 
branes or continuously spreads to previously unaffected muscle. Never- 
the less, this explanation of persistent RS-T displacement seems in- 
compatible with the history of uninterrupted recovery in some of the 
eases of myocardial infarction in which it is observed. In two eases 
of this kind which have come to our notice, myocardial infaretion was 
followed by the development of an aneurysm of the left ventricle,** 
but the association of ventricular aneurysm and persistent RS-T dis- 
placement may have been a coincidence. Because of these previous ob- 
servations, aneurysm of the left ventricle was suspected in the present 
‘ase because of the long-lasting RS-T displacement and the changes in 
the contour of the eardiae silhouette, as demonstrated by serial roent- 
genograms. Neoplastic invasion of the heart was also considered, but it 
seemed doubtful that it could explain the unusual electrocardiographic 
changes. 

The persistent elevation of the RS-T segment in our patient might 
conceivably be accounted for in several ways: (a) constant or inter- 
mittent compression of one or more of the coronary arteries by the large 
tumor mass, with resultant myocardial ischemia, (b) direct extension 
into the lumina of the coronary arteries, er ccronary embolism due to 
fragments of the tumor, (¢) neoplastic invasion of the pericardium act- 
ing in the same way as other forms of pericarditis, or (d) almost con- 
tinuous myocardial injury by pressure or by physicochemical action, 
or by interference with the blood supply as the malignant tissue invaded 
the heart. The microscopic observations (Fig. 4) tend to support this 
last hypothesis. 

A puzzling feature of the electrocardiograms taken after the second 
attack of pain was the association of changes in Leads II and III that 
suggested a recent posterior myocardial infarct (Fig. 1B) with changes 
in the precordial leads, taken at the same time, which were characteristic 
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of fresh anterior infaretion (Fig. 2A). Simultaneous, acute anterior and 
acute posterior infarction can oceur but is certainly unusual. <A large 
anterior infarct involving the eardiae apex in a person with a vertically 
placed heart could theoretically explain the eleetrocardiographie changes 
and could account for the resemblance of the potential variations of the 
left leg (Vy) to those that oceur at the epicardial surface of an infaret. 
At the post-mortem examination the distribution of the neoplasm, which 
involved the anterior, apical, and posterior walls of the left ventricle, 
satisfactorily explained the simultaneous presence of upward RS-T dis- 
placement in the chest leads and in Leads II and III. 

In view of the massiveness of the cardiac tumor at autopsy, the ab- 
sence of congestive cardiac failure during life is surprising. The fail- 
ure of extensive neoplastic invasion of the heart to induce eardiae fail- 
ure has been noted repeatedly,® '* 7° and is felt to be particularly 
characteristic of metastatic tumors of the heart. Other instanees of 
practically complete replacement of the heart by metastatic carcinoma, 
accompanied by surprisingly few or mild symptoms, have been re- 
ported.2*  Precordial pain was the most significant symptom ex- 
perienced by our patient. It was not characteristic of angina pectoris in 
et al.,° have pointed out that anginal 
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attacks are common in patients with cardiac tumors. One of the pa- 
tients observed by Fishberg? was in status anginosus for sixteen days; 
the autopsy disclosed a mass of tumer surrounding and constricting the 


circumflex branch of the left coronary artery. This was considered a 
possible explanation of the pain. In the cases described by Auerbach, 
et al.’ and Boman'® there was also discomfort suggestive of angina 
pectoris, but in both of these instances the cause was probably neo- 
plastic invasion of the pericardium. The distress experienced by the 
patient reported here may have resulted frem myocardial ischemia due to 
interference with the coronary arterial flow, from invasion of the cardiac 
nerves or other mediastinal structures, or from the associated peri- 
carditis. 
SUMMARY 

A ease of carcinoma of the esophagus with massive metastases to the 
heart is reported. Serial electrocardiograms displayed persistent up- 
ward displacement of the RS-T segment in Leads II, III, and Lead Vr, 
and in a number of the unipolar precordial leads. It was probably 
eaused by almost continuous acute myocardial injury as the neoplastic 
tissue infiltrated the cardiac musculature. 

The authors wish to acknowledge their appreciation of the valuable sug- 
gestions and assistance of Dr. Frank N, Wilson in this study. 
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HEART BLOCK 


THE INFLUENCE OF VENTRICULAR SystoLE Upon THE AURICULAR 
RHYTHM IN COMPLETE AND INCOMPLETE Heart BLock 


AARON E. Parsonnet, M.D., AaNp Miuurr, M.D. 
Newark, N. J. 


HEORETICALLY, when heart block is complete, electrical com- 
munication -between auricles and ventricles is severed. The two sets 

of heart chambers then beat in response to their own independent pace- 
makers, and with their own rate and rhythm. In many cases of auriculo- 
ventricular block, however, the contractions of the ventricles appear to 
disturb the auricular rhythm, with the result that the intervals between 
auricular contractions during which ventricular systole occurs are 
shorter than those during which the ventricles are inactive (Fig. 1). 
This curious arrhythmia was first described by Erlanger and Black- 
man’ in a study of experimental heart block. They observed that each 
ventricular systole produced a marked slowing of the auricular rate. 
In some instances this slowing was so great that only one auricular beat 
occurred between two consecutive ventricular beats. When several 
auricular beats occurred between ventricular beats, the first inter- 
auricular interval was long, and the following auricular periods became 
gradually shorter. To explain these observations they adopted the view 
that vagal tone is increased with each arterial pulse. Hecht? first noted 
this arrhythmia clinically, in a child suffering from the Morgagni- 
Adams-Stokes syndrome. Wilson and Robinson*® reported two cases in 
more detail. They discovered a tendeney for the auricular arrhythmia 
to disappear when the heart rate was rapid as a result of exercise or 
the administration of atropine, thus lending support to the view that 
it was dependent upon vagus activity. In their second case (as well as 
in the one described by Cohn and Fraser‘), the auricular complexes 
which followed the beginning of ventricular systole were aberrant. 
They assumed that an ectopie auricular focus, stimulated mechanically 
by the contracting ventricle, had given rise to these aberrant complexes. 
They further ventured the suggestion that a similar effect of ventricular 
systole upon the ordinary auricular pacemaker might account for the 
arrhythmia deseribed above. Wenekebach and Winterberg’ offered 
still another explanation. They believed that the auricular irregularity 
was caused by changes in the blood supply of the sinus pacemaker con- 
sequent upon ventricular systole. In a clinical study of 43 cases of com- 
plete heart block, Ellis® noted the auricular arrhythmia in six of them, 
and several other authors have mentioned the fact that this phenomenon 
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does occur.” Lewis? observed that the irregularity is often more 
striking in degree in 2:1 auriculoventricular block. 


We were unable to find in the literature a detailed study of a large 
series of cases of heart block which was devoted primarily to an analysis 
of this problem. We thought, therefore, that the following review of 
28 cases of complete, and 10 cases of incomplete, heart block, analyzed 
from this particular standpoint, might throw some light on the true 


nature of this mechanism, 


Fig. 1.—Case 28, Lead III. 
As-Vs-As cycles” shorter. -70; PiR1-17; RiP2-53; Pe2Ps-85; PsPs- 73; 
P3R2 -8; RePs - 65; (PaPs - ?, PsPe - ?; = 157); - 78; PeRsa - 68; RiP: - 10; - 83. 


MATERIAL 


The cases were obtained from the files of the Newark Beth Israel Hos- 
pital and from our own private practice. Many were discarded because 
the auricular complexes were not sharply enough defined to allow ae- 
curate measurement, or because of the presence of auricular fibrillation, 
auricular flutter, or frequent premature ventricular contractions. All 
of the intervals between auricular complexes were carefully measured, 
as were the interventricular intervals. [Estimation to the nearest “oo 
second was considered sufficiently accurate for our purpose. The 
lengths of the auriculo-ventriculo-auricular cycles were compared with 
those of the auriculo-auricular cycles. For the sake of brevity, the 
former cycles will be designated As-Vs-As, and the latter, As-As, 
throughout this paper. In some instances the auriculoventricular and 
ventriculoauricular intervals were also measured. 

In four eases repeated tracings had been taken. In two of these, the 
shortening of the As-Vs-As cycle did not occur on all occasions. Never- 
theless, they were included in the group which illustrated this phe- 
nomenon, thus slightly weighting the statisties in its favor. 

In all, 28 cases of complete block and 10 of incomplete block were 
studied. Two showed variations from complete to incomplete block, 
and were included in both series. Thus, there were 36 individual case 
histories. In the group of cases of incomplete heart’ block, there were 8 
examples of 2:1 block, one of the Wenckebach phenomenon, and one of 
intermittent high-grade block. 

Data as to age, sex, etiology, and auricular and ventricular rates, as 
well as the results of measurements, will be found in Table I. 


RESULTS 


Early in this study the necessity for careful measurement was demon- 
strated by the observation that, when a ventricular complex falls be- 


675 


AMERICAN HEART J¢ 


JURNAL 


tween two auricular complexes, an optical illusion results, and this cycle 


may appear shorter than the preceding 
though actually it may be longer (Fig. 
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Abbreviations: A.S.—Arteriosclerosis ; ?—unknown; C.O.—coronary occlusion; 
SYPH.—syphilis; CONG.—congenital; DIG.—digitalis; INF.—acute infection. 


Fig. 2.—Case 13, Lead IV. 

Note optical illusion. PsPs appears longer, but is actually shorter than P2Ps: and 
PsPs. PiP2-103; PePs:-100; PsPi1-98; PsPs-104; PsPs - 97. 
camera speed may give a false impression as to time intervals on cursory 
inspection of a record. 


The As-Vs-As eyeles were shorter than the As-As eveles in 14 (50 


per cent) of the cases of complete block (Fig. 1). In 2 instances (7.1 
per cent) the As-As cycles were shorter (Fig. 3), and, in 12 (42.9 per 
cent), there was no definite correlation between the lengths of the two 
types of cycles. In the latter event, either the sinus rhythm was per- 
fectly regular (Fig. 4), or the relationship between As-Vs-As and As- 


As eyele lengths varied (Fig. 5). 
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Of the series of cases of incomplete heart block, in five instances 
(50 per cent) the As-Vs-As eveles were shorter (Fig. 6), in 2 (20 per 
cent), the As-As cycles were shorter (Fig. 7), and in 3 (30 per cent) 
there was no correlation (ig. 8). 

Among the 14 cases of complete block in whieh the As-Vs-As cycles 
were shorter, there were 10 instances of normal auricular rate (i.e., 60 to 
100 per minute), in 2 of which the rhythm was interrupted by auricular 


Fig. 3.—Case 12, Lead II. 

As-As cycles shorter, rapid auricular rate. First As-As cycles longer than second. 
PiP2 - 54; P2Ps-59; PsPs-54; PuPs-56; PsPs-58; PeP:-54; P:Ps-54; PsPo - 60; 
- 54; PwPu - 56. 


Fig. 4.—Case 11, Lead I. 
Auricular rhythm constant. PiP:-68; PsPs-68; PsPs-68; PsPe - 68; 
P&P; - 68; P:Ps - 6S; PsPo - 68, 


Fig. 5.—Case 13, Lead IT. 
No correlation between As-Vs-As and As-As cycle lengths. PiP2- 96; P:Ps- 100: 
-98; PsPs - 102; PsP6- 98; PeP;: - 100. 


Fig. 6.—Case 1, Lead I. 
2:1 auriculoventricular block. As-Vs-As cycles’ shorter. PiP:-82; - 84; 
P3Ps - 82; PiPs - 86; PsPe - 82: P¢P;: - 84; P;Ps - 82. 
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premature contractions (Fig. 9), 3 instances of tachycardia (Fig. 12), 
and 1 of bradyeardia with marked phasie arrhythmia (Fig. 11). Of 
the 6 cases of complete block in which the auricular rate exceeded 100 
per minute, the As-Vs-As eyeles were shorter in 3 (Fig. 12), longer in 
2 (Fig. 3), and in 1 there was no correlation (Fig. 10). Thus, the ob- 
servation of Wilson and Robinson*® that there is a tendency for the 
shortening of the As-Vs-As cycles to disappear in the presence of tachy- 
cardia is not confirmed. No relationship was detected between the 


Fig. 7.—Case 30, Lead I. 
2:1 auriculoventricular block. As-As cycles shorter. PiP2- 78; P2Ps - 74; PsPs - 78; 
PsPs - 74: PsPe - 78; - 77; P:Ps - 78. 


Fig. 8.—Case 29, Lead I. 
As-Vs-As and As-As cycle lengths. PiP2- 54; PePs- 
PeP;: - 54; P7:Ps - 52; - 54; PsP - 53; PiwPu - 


Fig. 9.—Case 7, Lead II. 
Auricular premature contraction. P:1P2 - 84; P2P; - 86; PsPs - 84; PaPs - 42; PsPe - 105; 
P6P: - S87; P;Ps - 84. 


Fig. 10.—Case 24, Lead II. 

Rapid auricular rate, no correlation between As-Vs-As and As-As cycle lengths. 
PiP2-56; PePs-56; P3:Ps-56; PsPs-56; PsPc-56; PeP:-56; P:Ps-56; PsPos - 56; 
- 56; PioP11 - 56. 
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occurrence of shortening of the As-Vs-As cycles and the ventricular 


rate. 
Among the eases of incomplete block, there were 3 instances of tachy- 
cardia, 1 of bradyeardia, and 6 of normal auricular rate. 


Fig. 11.—Case 22, Lead IT. 
Slow auricular rate with marked phasic arrhythmia. PiP: - 160; P2Ps - 118; 
PsP. - 140? PaPs - 154? 


Fig. 12.—Case 18, Lead I. 
Rapid auricular rate, As-Vs-As_ cycles. shorter. PiP: -59; PePs-59; PsP. 61; 
PsP; - 61; PsPe - 59; PsP: - 60; - 59; PsPo-58; PoPw - 61; PioPu - 61. 


COMMENT 


Since in 42.9 per cent of our series of cases of complete block there 
was no definite correlation between the lengths of the As-Vs-As and As- 
As intervals, it might appear that the occurrence of shortening As-Vs-As 
eyeles is simply fortuitous, and that ventricular systoles fall by chance 
alone within the shorter interauricular cycles during sinus arrhythmia, 
particularly when the ventricular rate is slow and approximates the 
respiratory rate. However, reference to Table I would indicate that 
the wide variation in ventricular rates in the cases in which there were 
shorter As-Vs-As eveles discounts this possibility, for in most cases the 
ventricular rate far exceeds the physiologic respiratory rate, as well as 
the time intervals between changing rates in nonphasie¢ sinus arrhythmia. 
Furthermore, we should expect the ventricular systoles to fall during the 
longer interauricular periods with equal frequency. Actually, the 
latter occurred in but 7.1 per cent of the cases of complete block, and 
in 20 per cent of the shorter series of incomplete block. Moreover, the 
shortening of As-Vs-As cycles was usually consistent throughout ail leads 
and throughout the long tracings which were taken on several of the 
patients. 

Three theories have been advanced in an attempt to explain the ap- 
parent influence of ventricular systole upon the auricular rhythm in 
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auriculoventricular block. These are as follows: (1) changes in the 
blood supply to the sinus node; (2) changes in vagal tone; and (3) 
direct stimulation of the sinoauricular pacemaker by the contracting 
ventricle. 

Changes in the Blood Supply to the Sinus Node.—tThis theory was 
first propounded by Wenckebach and Winterberg.’ After contraction 
of the left ventricle, the sinoauricular pacemaker receives a fresh supply 
of oxygenated blood, its nutrition is improved, waste products of its 
metabolism are removed, and, consequently, impulse formation is stimu- 
lated. During periods of ventricular asystole the reverse process holds 
true, and the pacemaker is depressed. 

In order to put this theory to the test, several cases were analyzed 
with respect to the time in the As-Vs-As eyele during which ventricular 
systole occurred. If this hypothesis be correct, we might rightfully 
anticipate an optimum point in the eyele at which stimulation of the 
pacemaker should take place, with a resultant As-Vs-As cycle shorter 
than any other in the record. However, actual analysis failed to dis- 
close any such correlation of the As-Vs-As cycle length with the point of 
incidence of Vs in the eycle (Table II). Furthermore, even when the 
Vs was found very late in the cycle, shortening was present, although 
the second As appeared during the isometric contraction phase of the 
preceding ventricular systole (Fig. 1; note evele P,-QRS-P,). 


TABLE II 


AS-Vs-AS CYCLE P-P P-R 
INTERVAL INTERVAL INTERVAL INTERVAL 
P,P; 78 32 46 
PP, 82 38 44 
79 38 $1 
i 81 2 79 
is 82 74 8 
P,P 3: 80 34 16 
78 19 59 
rare 84 72 12 


76 


Case 26. ECG MW-1. Note length of P-P interval independent of point of in- 
eidence of ventricular svstole. 


Changes in Vagal Tone.—Erlanger and Blackman! contended that 
vagal tone is enhanced by each arterial pulse. Because of this increased 
nervous activity, the As-As cycles which follow ventricular contractions 
are lengthened. Should we accept this theory, we might anticipate 
that, when two or more As-As eycles follow a ventricular contraction, 
the first would be longer than subsequent ones. There were 14 cases in 
which two or more As-As cycles were present between ventricular con- 
tractions. In 7 of these the first As-As cycles were longest (Fig. 3), in 
2 the second was longest (Fig. 13), and in 5 there was no correlation 
(Fig. 14). From the above it can readily be seen that, although the con- 
cept is borne out to a greater or lesser degree, there are definite excep- 
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tions that must be reckoned with. Moreover, there is no relationship 
between the point of incidence of Vs in the As-Vs-As cycle and the 
length of the first As-As eyele which follows. 


Fig. 13.—Case 5, Lead ITI. 
First As-As cycle largest. PiP:-69; Pe2Ps-60; PsPs-74; PsPs- 66; PsPe - 66; 
6S; P;Ps - 61 PsP» 


Fig. 14.—Case 10, Lead II. 

No correlation between lengths of first and second As-As cycles following As-Vs-As 
+ P as - 62; P2Ps - 62; PsP - 62; PaPs - 62; PsPe - 62; PeP:z - 62; P:Ps - 62; PsPo - 62; 

Direct Stimulation of the Sinoauricular Pacemaker by the Contract- 
ing Ventricle-——Rare instances have been recorded of complete heart 
block in which the ventricular contractions appeared to initiate ectopic 
auricular impulses which were not the result of retrograde conduction. 
The explanation advanced for this phenomenon is that the contraction 
of the ventricle mechanically stimulates an irritable ectopic auricular 
focus. Based on this reasoning, the further inference is made that 
ventricular systole might similarly stimulate the normal sinus pace- 
maker, and induce it to discharge prematurely. The validity of this 
theory is challenged by Wolferth and MeMillan."' After a very exhaus- 
tive analysis of relatively short intervals between ventriculoauricular 
sequential beats during high grade heart block, they conelude that this 
phenomenon is caused by retrograde transmission of the excitatory 
process through the area of block; it cannot be satisfactorily explained 
as the result of mechanical stimulation of auricles by ventricles. In two 
of our cases of complete heart block, sporadic premature auricular con- 
tractions were present (Fig. 9). We did not encounter any instances 
of ectopie auricular complexes like those described by Wilson and Robin- 
son’ or Cohn and Fraser,‘ nor ventriculoauricular sequential beats of the 
type reported by Wolferth and MeMillan.'' In several graphs, minor 
changes in the contour of P waves which followed QRS complexes were 
noted, but were regarded in all likelihood as the result of a shift in the 
electrical axis of the auricles caused by contraction of the ventricles. 
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Kach of the foregoing hypotheses may embody factors which are in 
part responsible for the auricular irregularity. However, all of them are 
defective in two major respects. First, they fail to account for the facet 
that the lengths of the As-Vs-As cycles, or the succeeding As-As cycle, 
appear to be independent of the point of incidence of Vs in the As-Vs- 
as eyele. Second, they fail to explain away satisfactorily the excep- 
tions to the rule, i.e., the cases in which As-As is shorter than As-Vs-<As, 
and those in which there is no correlation at all. 


Fig. 154.—Case 1, Lead II. 
Normal sinus rhythm. P:P2 - 82; P2Ps - 82; PsPs- 82; PsPs - 8: 
P7Ps - 82. 


Fig. 15B.—Case 1, Lead I. 
2:1 auriculoventricular block. PiP: - 72; P2Ps - 69; PsPs-71; PsPs - 69; PsPe- 72, 
PoP; - 69; PrPs - 72; PsPo - 70. 


Fig. 15C.—Case 1, Lead I. 
Complete auriculoventricular block. PiP2:-78; P2P:-75; PsPs- 74; PsPs - 76; 
PsPe - 74; PeP: - 74; P:Ps- 76; PsP» - 74. 


When normal sinus rhythm is present, the ventricular systole does not 


appear to disturb the relationship of succeeding beats, for otherwise 


there would be progressive acceleration or retardation of the auricular 
‘ate. In this connection, it is interesting to note that interpolated 
ventricular premature beats do not appreciably alter a normal sinus 
mechanism. 

Fig. 15 shows a series of tracings from a case of intermittent block of 
varying degree. The first one (Fig. 154) shows normal sinus rhythm ; 
the second (Fig. 15B), 2:1 auriculoventricular block, and the auricular 
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arrhythmia is quite marked, as it is also in the third tracing (Fig. 15C), 
in which the block is complete. Sinee in the first tracing the aurieular 
rhythm is perfectly regular, the question may be asked: Why, when 2:1 
block or complete block supervenes, is the auricular rhythm disturbed ? 
The fact that we have been unable to detect any relationship between the 
point of incidence of ventricular systole in the As-Vs-As eyele and the 
duration of this cycle or succeeding As-As cycles impels us to the con- 
clusion that it is the mere absence of ventricular activity in the As-As 
cycle which determines its lengthening. In the absence of a ventricular 
beat, it appears that the sinoauricular pacemaker hesitates, so to speak, 
before discharging. Is, then, the presence of ventricular systole in itself 
a prerequisite to the orderly, rhythmic discharge of the sinoauricular 
pacemaker? And is the stimulus mediated through humoral, nervous, 
or mechanical channels? Is it possible that mechanical stimulation de- 
pends upon the rise in intra-auricular tension which accompanies the 
isometric contraction phase of the right ventricle? 

It is probable that the stimulus, or perhaps more correctly, the ab- 
sence of the stimulus from the contracting ventricle upon the auricular 
pacemaker is of a low order of intensity. Furthermore, the sensitivity 
of individual pacemakers probably varies. Some normal persons have 
very labile heart rates, and respond readily to stimuli of various kinds, 
whereas others exhibit a much more stable cardiovascular mechanism. 
Depending upon the intensity of the stimulus and the sensitivity of the 
receptor, it is conceivable that the ventricular beats would influence the 
auricular rate in certain cases, but not in others. Still another factor 
may play a role in explaining the exceptional cases, i.e., those in which 
As-As is shorter or in which there is no correlation. During periods 
of ventricular asystole the auricles continue to contract independently, 
and tend to expel blood into the ventricles. Since the ventricles do not 
empty with equal frequency, between arterial pulses there is a rise in 
intra-auricular tension which is reflected in the large auricular waves 
in the jugular pulse, and in some eases by audible auricular sounds."? 
High voltage P waves have been regarded as evidence of auricular 
strain.” In this connection, it is interesting to note that in eight of our 
eases of complete heart block there were high voltage P waves in Lead 
II, and, in addition, in Lead III in two of these (Figs. 10 and 14). 
This inerease in intra-auricular tension is, per se, a stimulus to aecelera- 
tion of the auricular rate, i.e., the Bainbridge reflex. Thus, there would 
be operative, simultaneously, two opposing influences: one, dependent 
upon the absence of ventricular systole, tending to lengthen the As-As 
period, and the other, dependent upon the Bainbridge type of reflex, 
tending to shorten this period. If the first stimulus be dominant, the 
As-As eyeles will be longer, whereas if the second stimulus be more in- 
tense, they would be shorter, and if the opposing influences be nearly 
equal, there would be no correlation. 
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CONCLUSIONS 

1. The auricular arrhythmia which is present in some cases of com- 
plete and incomplete heart block appears to be caused primarily by the 
absence of ventricular systole from the interauricular periods. The 
mere failure of the ventricular beat disturbs the normal, orderly syn- 
chronization between auricular and ventricular activity, and results in 
delay in the discharge of the sinoauricular pacemaker. 

2. The reflex mechanism which is involved is unknown. It may be 
of a humoral, nervous, or mechanical nature. 

3. Because of variations in the intensity of the stimulus in the ab- 
sence of ventricular systole from the As-As eyele, and in the sensitivity 
of the receptor in the sinoauricular node, the arrhythmia may or may 
not oceur. 

4. The rise in intra-auricular pressure during ventricular asystole 
tends reflexly to accelerate the auricular rate. This may explain the 
eases in which the As-As cycles are shorter, or those in which there is 
no correlation between As-Vs-As and As-As eycle lengths. 
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CONGENITAL CARDIAC DISEASE 
BIBLIOGRAPHY OF THE 1,000 CASES ANALYZED IN 
MAUDE ABBOTT’S ATLAS 


WITH AN INDEX 


Eprrep By DoNnaLp Bauer, M.D., C.M., ANpD 
C. Astsury, B.A., B.L.S. 


HE purpose of this bibliography is best expressed by a quotation 

from a letter of Dr. Lewis T. Bullock. He encountered difficulty in 
tracing the source of Dr. Abbott’s material, and he therefore suggested 
the preparation of such a bibliography to Dr. Abbott during the last 
year of her life. His suggestion lived on in the mind of one of the 
editors, who at that time was associated with Dr. Abbott as student 
and assistant. Dr. Bullock has written: 


“*T still feel very strongly that the publication of this bibliography 
would be of great value. Dr. Abbott’s statistics are very widely quoted 
and yet many people undoubtedly have found, as I did, that it was im- 
possible to analyze these statistics because the source of them could not 
be determined, except by personal communication with Dr. Abbott. As 
you know, my statistics vary markedly from hers. This is because 
I exeluded the infants, while she included a large number of infants. 
Such comparison is, however, impossible, and the diserepaney cannot 


be explained unless one is able to go back and check the material which 
she used. The value of her excellent chart will be tremendously in- 
creased by publication of a complete bibliography.”’ 


To obviate the difficulties whieh Dr. Bullock and others met in 
utilizing material from Dr. Abbott’s chart, a reference is herewith 
provided for every one of the 1,000 eases which she analyzed.* These are 
arranged alphabetically under the subject headings of the chart. Whey- 
ever possible, the editors have included information about age and sex. 
This is given at the end of the reference: the number refers to years 
unless otherwise designated; *‘m’’ is for male, and ‘*f’’ for female. 


Dr. W. W. Francis, of the Osler Library, MeGill University, very 
kindly made available the papers of Dr. Abbott on which were found 
brief notes about the 1,000 cases, including abbreviated references to the 
books or papers wherein the cases were originally described. The 
special library training of one of the editors, the generous cooperation 
of Dr. Archibald Malloch, Librarian for the New York Academy of 
Medicine, and Mr. Frankenberger, Librarian for the Kings County 
Medical Society, in making available the facilities of their fine libraries, 
the invaluable work of stack assistants at MeGili and the other libraries, 
and the important clues provided by the Surgeon General’s Catalogue 
and the Index Medicus enabled the editors to trace all but a small hand- 

Received for publication June 8, 1942. 

*In a few instances the date of «a reference is later than the date of publication of 
the chart. This apparent inconsistency is explained by the fact that these items were 


recorded on the chart as personal communications, but from the data given it was 
possible to identify them in their subsequent published form. 
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ful of the incomplete references to the correct source. Alternate refer- 
ences found in Dr. Abbott’s notes are provided for the remaining doubt- 
ful cases. It is a pleasure to acknowledge also the valuable help of 
Miss Hazel Watts, who contributed generously of her time early in the 
undertaking. The interest and the guidance of Dr. J. C. Meakins, Dr. 
Paul White, Dr. W. W. Francis, Dr. Archibald Malloch, Dr. Emanuel 
Libman, and others have made possible the completion of this under- 
taking. 


ANOMALIES OF PERICARDIUM 


1. Pericardial defects—80 cases 


. Baillie, Matthew. On the want of a pericardium. In his Works, ed. by James 


Wardrop. Lond., Longman, Hurst, 1825. v. 1, p. 44-53. 40 m. 


. Baly, William. Absence of the pericardial sac, the heart lying in the eavity 


of the left pleura, Tr. Path. Soc. Lond. 3: 60-63, 1852. 32 m. 


3. Boxall, Robert. Incomplete pericardial sac; escape of heart into left pleural 


savity, Tr. Obst. Soe. Lond. 28: 209-210, 1887. 28 f. 


. Breschet, Gilbert. Mémoire sur un vice de conformation congénitale des en- 


veloppes du coeur, Répert. gén. d’anat. et de physiol. path, 1: 67-74, 1826. 


28 m. 


. Bristowe, J. 8. Malformation of the pericardium and left pleura, Tr. Path. 


Soe. Lond. 6: 109-112, 1855. 28 m. 


3. Cameron, A. L. Defects of the parietal pericardium, Tr. Chicago Path. Soe. 


9: 148-155, 1915. 67 m. 
82: 


. Canavan, M. M. Adult heart with deficient pericardium, J. A. M. A. 82: 


716, 1924. 56. 


. Chiari, Hans. Fall von fast vollstiindigem Defekte des Pericardium parietale, 


Wien. med. Wehnsehr. 30: 372-374, 1880. 46 m. 


. Curling, T. B. Case of congenital.absence of the pericardium, Med.-Chir. Tr. 


(Lond.) 22: 222-230, 1839. 46 m. 


. Faber, Carl. Ueber den angebornen Mangel des Herzbeutels in anatomischer, 


entwicklungsgeschichtlicher und klinischer Beziehung, Virchow’s Arch. f. 
path. Anat. 74: 173-201, 1878. 51 m. 


. Grant, R. T. Congenital pericardial deficiency; an observation on the fune- 


tion of the pericardium, Heart 13: 371-377, 1926. 52 m. 


. Hughes, W. E. Phthisis; absence of parietal pericardium; malposition of 


liver, Tr. Path. Soe. Philadelphia 12: 73-75, 1886. Also St. Louis Med. & 
Surg. J. 45: 539-541, 1883. 33 m. 


. Keith, Arthur. Partial deficiency of the pericardium, J. Anat. & Physiol. 41: 


6-7, 1906-07. Case 1, fetus; case 2, fetus. 


. McGarry, R. A. A ease of patency of the pericardium and its embryological 


significance, Anat. Rec. 8: 43-54, 1914. 65 m. 


. Orth, J. Cireulationsstérungen. In Lelirbuch der speciellen pathologischen 
g I 


Anatomie. Berlin, Hirschwald, 1887. Case v. 1, p. 126-127. 


. Peacock, T. B. On malformations of the human heart; 2nd ed. Lond., 


Churchill, 1866. xx, 204 pp. Case p. 12, 75 m. 


. Perna, Giovanni. Sopra un arresto di sviluppo della sierosa pericardica 


nell’ uomo, Anat. Anz. 35: 323-338, 1910. 68 m. 


. Piechi, L. Due rari casi di malformazione pericardica, Sperimentale 71: 


375-379, 1907. Case 1, 60 m.; case 2, 31 f. 


. Plaut, Martha. Ueber zwei weitere Fille von Defekt des Herzbeutels, Frank- 


furt. Ztschr. f. Path. 12: 14-56, 1913. Case 1, 30 m.; case 2, 18 f. 


. Powell, R. D. Case of pneumothorax with congenital opening in the peri- 
g 


eardium, Tr. Path. Soe. Lond. 20: 99-100, 1869. Adult m. 


. Saxer. Die Brustorgane einer 3S8jaéhrigen Frau mit fast vollstindigem ange- 


borenen Mangel des Herzbeutels, Miinchen. med. Wehnschr. 49: 858, 1902. 
38 f. 


. Schindewolf, K. J. Ein Fall von Herzheuteldefekt, Marburg thesis, 1900. 


31 pp. 50 m. 


. Tait, Lawson. Notices of the abnormalities of serous membranes, Dublin 


Quart. J. Med. Sci. 47: 85-87, 1869. Case 1, 29 f. 


24. Versé. Fall von kongenitalem Defekt des Herzbeutels, Miinchen. med Welhnschir. 


56: 2665-2666, 1909. 30 f. 


. Walter, J. G. Museum anatomicum. Berlin, 1805, 514. 


pp. Artie. 668, 30 m. 
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. Weisbach, A. Angeborener Defect des Herzbeutels, Wien. med. Wehnschr. 18: 
1109, 1868, 42 f. 

. Wolf. Fall von Entbindung nach dem Tode und von Mangel des Herzbeutels, 
Mag. f. d. ges. Heilk. 23: 333-335, 1827. 42 f. 


2. Diverticulum—6 cases 
. Bauduy. Cystoid diverticulum from the pericardium, St. Louis Med. & Surg. 
J. 36: 241-242, 1879. Adult. 
. Bristowe, J. 8S. Diverticulum from the pericardium, Tr. Path. Soc. Lond, 20: 
101, 1869. 47 f. 
. Coen, E. Ernie e diverticoli del pericardio, Bull. d. sci. med., Bologna 15: 
5-18, 1885. 40 m. 
. Hart, T. An account of hernia pericardii, Dublin J. Med. Sei. 11: 565-567, 
1837. Adult f. 
32. Peacock, T. B. See 16. Case p. 15, adult f. 
33. Yater, W. M. Cyst of pericardium, Am. Heart J. 6: 710-712, 1930-31, 52 m. 


II. DISPLACEMENTS OF THE HEART 


1. Eetopia cordis—7 cases 

. Cosgrove, S. A. & St. George, A. V. Ectopia cordis, Am. J. Dis. Child, 27: 
594-597, 1924. 7 mo. fetus f. 

. Cutler, G. D. & Wilens, Gustav. Ectopia cordis, Am. J. Dis. Child. 30: 76-81, 
1925. 3% days m. 

. Ellis, A. G. Congenital malformations of the heart; a series of cases, Tr. 
Path. Soe. Philadelphia 27: 36-46, 1906. Case 1, 23% hr. m. 

. Goode, J. G. Description of a curious case of malformation—child born with 
heart outside of its body, Virginia Med. Semi-monthly 8: 555, 1904. 16 
days f. 

. Holmes, J. B. Ectopia cordis, with a report of a case in a fifteen-month-old 
infant, Johns Hopkins Hosp. Rep. 18: 287-299, 1917. 15 mio. f. 

. Jacobs, Hermann. Ueber eine seltenere Missbildung, Munich thesis 1899. 
23 pp. 8 mo. fetus f. 

. Jones, Sydney. Ectopia cordis, Tr. Path. Soe. Lond. 6: 98-106, 1855. 13 hr. m. 


2. ‘*Isolated’’ dextrocardia 
a) Without inversion chambers—8 cases 

. Birmingham, Ambrose. Extreme anomaly of the heart and great vessels, Tr. 
Roy. Acad. Med. Ireland 10: 430-445, 1892. Also J. Anat. & Physiol. 27: 
139-151, 1892-93. 20 f. 

2. Grunmach, E. Ueber angeborene Dexiocardie verbunden mit Pulmonalstenose 
und Septumdefecten des Herzens ohne Situs viscerum inversus, Berlin. 
klin. Wehnsehr. 27: 22-25, 1890. 15 m. 

3. Gruss, Adolf. Ein Fall von Dextrocardie ohne Situs perversus der iibrigen 
Brust- und der Bauchorgane, Wien. med. Blatt. 11: 128-135, 1888. 49 f. 

. Holt, L. E. Congenital malformation of the heart, resembling dextrocardia ; 
entire absence of the septum ventriculorum; pulmonary stenosis, and patent 
foramen ovale, Tr. Am. Pediat. Soc. 1: 187-191, 1888-89. Also Arch. 
Pediat. 7: 81-85, 1890. 17 mo. m. 

. Léwenthal, Hugo. Ueber angeborene Dextrocardie ohne Situs viscerum in- 
versus; Fehlen der Arteria pulmonalis, mit Ductus Botalli als arterielles 
Gefiiss; Liicke im Septum ventriculorum. Kleiner linker Ventrikel, Ztschr. 
f. klin. Med. 41: 130-136, 1900. 10 mo. f. 

3. Mautner, H. & Lowy, M. Transposition der Aorta oder Persistenz einer rechts- 
kammerigen Aorta, Virchow’s Arch. f. path. Anat. 229: 337-344, 1921. 5 m. 

. Nagel, Martin. Beitriige zur Kasuistik und Lehre von der angeborenen 
reinen Dexiokardie, Deutsches Arch. f. klin. Med. 96: 552-586, 1909. 
1 mo. f. 

. Otto, A. W. Neue seltene Beobachtungen zur Anatomie, Physiologie und 
Pathologie gehérig. Berlin, Liicker, 1824. 173 pp. Case p. 44, newborn. 


b) With inversion chambers—10 cases 
. Baumgarth, Hans. Cor biloculare mit Dexiocardie, Halle thesis, 1902. 51 


pp. 1. 

. Breschet, Gilbert. Mémoire sur l’ectopie de l’appareil de la circulation, et 
particuliérement sur celle du coeur, Répert. gén. d’anat. et de physiol. 
path, 2: 1-39, 1826, Case 1, 1 mo, m. 
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. Campergue, Berthe. Contribution & 1’étude de la cyanose congénitale, Paris 
thesis, no, 249, 1913. 59 pp. Case 1, 8 m. 

. Dickinson, W. H. Malformation of the heart, Tr. Path. Soc. Lond. 17: 83-84, 
1866. 3144 m. 


3. Graanboom, Ein Fall von Dextrocardie mit Transposition von allen grossen 


Gefiassen, Ztschr. f. klin. Med. 18: 185-192, 1891. 33 m. 

. Grivinghoff & Liebig. Angeborenes isoliertes Rechtsherz ohne Kammertausch 
mit Pulmonalatresie, Ztschr. f. Kreislaufforsch. 23: 1-12, 1931. 6 wk. m. 
. Liibs, Hermann. Seltener Fall von Herzmissbildung mit besonderer Lagerung 
der Tricuspidalis, Kiel thesis, 1911. 12 pp. Also Beitr. z. path. Anat. u. z. 
allg. Path. 52: 51-60, 1912. Stillbirth m. 


56. Northrup, W. P.  Reptilian heart, or rudimentary auricular septum, rudi- 


mentary ventricular septum, obliterated pulmonary orifice and trunk, ab- 
sence of pulmonary veins, absence of mitral orifice, anomalous veins and 
arteries, Proc. New York Path. Soc. 40-43, 1888. 31 days f. 

. Rosler, H. Beitriige zur Lehre von den angeborenen Herzfehlern; iiber die 
angeborene isolierte Rechtslage des Herzens, Wien. Arch. f. inn, Med. 19: 
505-610, 1950. 6 m. 

. Wenner, Otto. Beitrige zur Lehre der Herzmissbildungen, Virchow’s Arch. 
f. path. Anat. 196: 127-168, 1909. Case 9, 10% f. 


3. Dextrocardia with situs inversus—11 cases 

. Abbott, M. E., & Moffatt, W. Mirror-picture dextrocardia, complicated by 
mitral aplasia and pulmonary hypoplasia, with great hypertrophy of the 
transposed ‘‘right’’ chambers, Canad. Med. Ass. J. 20: 611-616, 1929. 
14 mo. f. 

. Beattie, W. W. Cardiac anomaly (bicameral heart) in situs inversus, Bull. 
Int. Ass. Med. Museums 8: 219-225, 1922. Infant. 


1. Cipriani, C. Cuore unicavitario; transposizione polmonale; polisplenia in 


soggetto destrocardico morto a 20 anni, Sperimentale 46: 127-148, 1890; 
abst. Centralbl. f. allg. Path. 2: 420, 1891. 20° m. 

. Clere, Antonin & Levy, Robert. Réflexions sur deux cas de dextrocardie, Bull. 
et mém. Soe. méd. d. hop. de Paris 50: 65-71, 1926. 58 f. 


33. Lineback, P. E. An extraordinary case of situs inversus viscerum totalis, 


J. A. M. A. 75: 1775-1778, 1920. Full term fetus. 

. MeGill Museum. Infant. 

. Pappenheimer, A. M. Complete transposition of the viscera with associated 
developmental defects of the heart, Proc. New York Path. Soe. 13: 1-3, 
1913. hr. f. 

. Sakurai, Meyoro. Ein Fall von Situs inversus partialis mit der Missbildung 
des Herzens, Sei-I-Kwai Med. J. 46: 9, 1927. 5 mo. f. 


37. Schelenz, Curt. Ein neuer Beitrag zur Kenntnis des Situs viscerum inversus 


partialis, Géttingen thesis, 1909. 23 pp. 3 m. 
. Smith, Jean. An unusual cardiac malformation; cor triloculare biventriculare 
with mirror picture dextrocardia, Brit. J. Child. Dis. 27: 26-35, 1930. 


52 hr. m. 


9. Toy, W. B. & Ellis, A. G.: Transposition of viscera with multiple malforma- 


tions, J. A. M. A. 74: 322-323, 1920. 5 hr. 


4. Incomplete heterotary—5 cases 

. Griffith, J. P. C. A case of transposition of the viscera and of the great 
vessels, with pulmonary stenosis and perforate septum ventriculorum, Tr. 
Am. Pediat. Soe. 11: 32-36, 1899, also Univ. Med. Mag. (Univ. of Penna.) 
11: 666-668, 1898-99. 8 mo. m. 

. Hickman, William. Malformation of heart; transposition of auricles and of 
aorta; absence of pulmonary artery; patent foramen ovale; communicating 
ventricles, with lateral transposition of principal viscera; cyanosis, Tr. 
Path. Soc. Lond. 20: 88-92, 1869. 6 wk. m. 

2. Keith, Arthur & MacDonnell, J. J. Case of transposition of viscera showing 
a potentially bicameral heart, Proc. Roy. Soc. Med. 14, pts. 1-2, Sect. Med.: 
1:7, 10214... 7 mo, 


3. McCrae, John. A case cf congenital atresia of the pulmonary artery with 


transposition of viscera; a second case of transposition, Montreal Med. 
J. 34: 196-198, 1905, also J. Anat. & Physiol. 40: 28-33, 1905. Case 1, 
49 days m. 

. Royer, B. F. & Wilson, J. D. Incomplete heterotaxy, with unusual heart mal- 
formation, Arch. Pediat. 25: 881-896, 1908. 614 m. 
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5. Dextroposition cordis—3 cases 
5. Krieger, Arnold. Zur Geschichte der congenitalen Dextrocardie, nebst Mitt- 
heilung iiber einen, diese Missbildung vortiiuschenden Krankheitsfall, 
Berlin thesis, 1880, 42 pp. 38 m. 
. Park, E. A. Defective development of the right lung, and anomalous develop- 
ment of the right pulmonary artery and vein, accompanied by dislocation 
of the heart simulating dextrocardia, Proc. New York Path. Soe, 12: 88-93, 


1912, 2% mo. m. 


. Pope, Charles. A case of transposition of the heart, Lancet 2: 9, 1882. 41 m. 


Ill, ANOMALIES OF THE HEART AS A WHOLE 


1. Bifid apex-—4 cases 

- McGill Museum. 8 f. 

. Mall, F. B. Bifid apex of the human heart, Anat. Rec. 6: 167-172, 1912. 
Adult. 

. Rolleston, H. D. Bifid apex of the heart, Tr. Path. Soe. Lond, 43: 57, 1892. 
40 f. 

Shattock, 8. G. A heart with bifid apex, Tr. Path. Soe. Lond. 42: 67-71, 1891. 

25. 


2. Diverticulum—3 cases 
Arnold, Julius. Ueber angeborne Divertikel des Herzens, Virchow’s Arch. f. 
path. Anat. 137: 318-329, 1894. 1144 mo. f. 
3. Koller-Aeby, H.: Ein angeborenes Herzdivertikel in einer Nabelschnurhernie, 
Arch. f. Gyn. 82: 185-187, 1907. 7 mo. fetus f. 
. Mahrburg, 8.: Ueber einen Fall von angeborenem Divertikel des Herzens, 
Virehow’s Arch, f. path. Anat, 277: 498-500, 1950. 3 days m. 


3. Primary congenital hypertrophy—15 cases 

Abbott, M. E, Congenital cardiac disease. In Modern medicine; ed. by Wil- 
liam Osler and Thomas McCrae; 3rd ed. Phila., Lea & Febiger, 1927. v. 4, 
p- 612-812. Case p. 666, 3 mo. f. 

. Berger, Martha. Zur Frage der idiopathischen Herzhypertrophie im Siuglings- 
alter, Monatschr. f. Kinderh, 29: 44-50, 1924. 11 mo. 

Carrington, G. L. & Krumbhaar, E. B. So-called idiopathic cardiac hyper- 
trophy in infancy, Am. J. Dis. Child. 27: 449-455, 1924. 12 mo. f. 

. Crawford, B. L. & Weiss, E. Three specimens showing congenital lesions; 
localized defects of interventricular septum; primary congenital hyper- 
trophy, J. Tech. Methods 12: 180-183, 1929. Case 3, 14 wk. m. 

iedinger, Ernst. Primiire angeborene Herzhypertrophie, Virchow’s Arch, f. 
path. Anat. 178: 264-278, 1904. 14 mo. m. 

Howland, John. Idiopathic hypertrophy of the heart in young children. In 
Contributions to medical and biological research dedicated to Sir William 
Osler. N. Y¥., Hoeber, 1919. v. 1, p. 582-599. Case 1, 2%4 f.; case 2, 16 
mo. f.; case 3, 4 m.; case 4, 10 mo. f.; ‘case 5, 2 m. 

. Kalb, Eduard. Ueber einen Fall von idiopathischer Herzhypertrophie bei einem 
6 Monate alten Knaben, Munich thesis, 1906. 24 pp. 6 mo. 

. Seott, A. J. & Zeiler, A. H. Congenital cardiac hypertrophy, Am. J. Dis. Child. 
31: 31-33, 1926. 5 wk. f. 

3. Simmonds, M. Ueber congenitale primire Herzhypertrophie, Miinchen. med. 

Wehnsehr. 46: 108-109, 1899. Newborn. 

. Sprague, H. B., Bland, E. F. & White, P. D. Congenital hypertrophy of heart ; 
ease with unusual family history, Am. J. Dis. Child. 41: 877-886, 1931. 
7 mo. f. 

Steiner, Morris & Bogin, Maxwell. Idiopathic cardiac enlargement associated 
with status thymicolymphaticus, Am. J. Dis. Child. 39: 1255-1260, 1930. 
3 mo. m. 


4. Congenital rhabdomyoma—1?7 cases 
Amersbach & Handorn, Ein Fall von solitirem Rhabdomyom des Herzens vom 
klinischen und pathologisch-anatomischen Standpunkt, Frankfurt. Ztsechr. 
f. Path. 25: 124-140, 1921. 7 days, m. 


692 
7 
78 
79 
80 
81 
8 
8 
8S 
9 
9 
9 


BAUER AND ASTBURY: BIBLIOGRAPHY OF 1,000 CASES 693 


7. Berger, Louis & Vallée, Arthur. Les rhabdomyomes congénitaux du coeur, 
Ann, d’anat. path. 7: 797-811, 1930. 2 m. 

98. Farber, Sidney. Congenital rhabdomyoma of the heart, Am. J. Path. 7: 105- 
130, 1931. 6 mo. f. 

99.*Hlava, Jaroslav. Rhabdomyom levého srdece, Sbornik lékarsk¥, 1886 or 1887. 
14 days. 

100. Knox, J. H. M. & Schorer, E. H. A multiple rhabdomyoma of the heart 
muscle, Arch. Pediat. 23: 561-567, 1906. 7 mo. 

101. Kolisko, A. Ueber congenitale Herzmyome, Med. Jahrb. 2: 135-158, 1887. 
2 mo, m. 

102. von Recklingshausen. Ein Herz von einem Neugeborenen, welches mehrere 
theils nach aussen, theils nach den Héhlen prominirende Tumoren (My- 
omen) trug, Verhandl. d. Gesellsch. f. Geburtsh. in Berlin 15: 73, 1863, 
also Monatschr. f. Geburtsk. 20: 1, 1862. Newborn. 

103. Seiffert. Die congenitalen multiplen Rhabdomyome des Herzens, Beitr. z. 
path. Anat. u. z. allg. Path. 27: 145-172, 1900. 18 mo. m. 

104. Steinbiss, W. Zur Kenntnis der Rhabdomyome des Herzens und ihrer Bezie- 
hungen zur tuberésen Gehirnsklerose, Virchow’s Arch. f. path, Anat. 243: 
22-38, 1925. Case 1, 5 m.; case 2, 8 m.; case 3, 10 m.; case 4, 16 m.; case 
5, 21 f.; case 6, 35 m. 

105. Uehlinger, Erwin. Ueber einen Fall von diffusem Rhabdomyom des Herzens, 
Virchow’s Arch. f. path. Anat. 258: 719-730, 1925. 20 m. 

106. Virehow, Rudolf. Congenitale caverndse Myome des Herzens, Virchow’s Arch. 
f. path. Anat. 30: 468-471, 1864. Newborn m. 

107. Wolbach, S. B. Congenital rhabdomyoma of the heart; report of a case as- 
sociated with multiple nests of néuroglia tissue in the meninges of the 

spinal cord, J. Med. Research 16: 495-519, 1907. 10 mo. f. 


5. Congenital heart block—3 cases 

108. Abbott, M. E. Congenital heart disease. In Nelson’s loose-leaf medicine. 
N. Y., Nelson, v. 4, p. 207-321, 1932. Case p. 244 & 248, 20 m. 

109. Wilson, J. G. & Grant, R. T. A ease of congenital malformation of the heart 
in an infant associated with partial heart block, Heart 12: 295-505, 1925- 
26. 14 mo. f. 

110, Yater, W. M. Congenital heart-block; review of literature; report of a case 
with incomplete heterotaxy; electrocardiogram in dextrocardia, Am. J. 
Dis. Child. 38: 112-136, 1929. 18 days m. 


ANOMALOUS SEPTA OR CHORDAE 


IV. 


1. Anomalous septa 
a) In left auricle—10 cases 

111. Borst, M. {in cor triatriatum, Verhandl. d. deutschen path. Gesellsch. 9: 
178-192, 1905. 38 f. 

112. Chureh, W. S. Congenital malformation of the heart; abnormal septum in 
left auricle, Tr. Path. Soe. Lond. 19: 188-190, 1868, 38 f. 

113. Fowler, J. K. Membranous band in the left auricle, Tr. Path. Soc. Lond, 35: 
77-78, 1882. 42 m. 

114. Griffith, T. W. Note on a second example. of division of the cavity of the left 
auricle into two compartments by a fibrous band, J. Anat. & Physiol. 37: 
255-257, 1902-03. 48 m. 

115. Hoseh, P. H. Zur Lehre des Missbildungen des linken Vorhofs: I Ein Sehnen- 
faden im linken Vorhof; II Ein Herz mit linken Doppelvorhof, Frankfurt. 
Ztsehr. f. Path. 1: 563-580, 1907. Case 2, 25 f. 

116. Palmer, G. A. Cardiae anomaly (so-called double left auricle); case, Am. 
Heart J. 6: 230-236, 1930-31. 31% mo. m. 

117. Patten, B. M. & Taggart, W. B. Unusual type of triatrial heart, Arch. Path. 
8: 894-905, 1929. 3 mo. f. 

118. Potter, Peter & Ransome, 8. W. A heart presenting a septum across the left 

auricle, J. Anat. & Physiol. 39: 69-73, 1904-05. Adult m. 


*Not verified. 
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Stoeber, Hans. Ein weiterer Fall von Cor triatriatum mit eigenartig gekreuzter 
Miindung der Lungenvenen, Virchow’s Arch. f. path. Anat. 193: 252-257, 
1908. Newborn. 

William, N. & Abrikossoff, A. Ein Herz mit linkem Doppelvorhof, Virchow’s 
Arch. f. path. Anat. 203: 404-413, 1911. 11 f. 


b) In right auricle—4 cases 


. Millendorf, W. Ueber abnorme Erhaltung der Sinusklappen im rechten Vorhot 
eines menschlichen Herzens, Anat. Anz. 40: 406-409, 1911-12. 


22. Moore, Norman. Case of stenosis of the tricuspid valve, St. Bartholomew’s 


Hosp. Rep. 17: 225-227, 1881. 16 m. 


23. — —. Variety in the structure of the heart. Tr. Path. Soc. Lond. 34: 31-32, 


1883. 33 
Sternberg, Carl. Cor triatriatum biventriculare, Verhandl. d. deutschen path. 
Gesellsch. 16: 256-259, 1913. 21 f. 


ce) In ventricles—3 cases 
Dudzus, Max. Ein Beitrag zur Lehre vom ‘‘dritten Ventrikel’’ im Anschluss 
an eine kombinierte Herzmissbildung mit drittem und akzessorischem Ven- 
trikel, Virchow’s Arch, f. path. Anat. 242: 24-34, 1925. 10 wk. m. 
Mackenzie, Stephen. Two cases of congenital malformation of the heart, 
Tr. Path. Soc. Lond. 31: 63-70, 1880. Case 1, 214 f.; case 2, 39 f. 


2. Anomalous chordae 
a) In left auricle—7 cases 

. Browiez. Ueber anomalie Sehenfiiden im Herzen und deren eventuelle Be- 
deutung, Virchow’s Arch. f. path. Anat. 145: 649-652, 1896. 

iriffith, Wardrop. Heart with a fibro-muscular band, J. Anat. & Physiol. 50: 
vi-viii, 1895-96. 

Helwig, F. C. Personal communication. 58 f. 

. Hoseh, P. H. vide 115. Case 1, 52 m. 

Kleine, H. O. Zur Morphologie der Missbildungen des linken Vorhofs. (Chorda 
tendinea spuria atrii sinistri), Virehow’s Arch. f. path. Anat. 267: 281- 
289, 1928. 84 f. 


2. Sinibaldi, Giulio. Aleune rare forme di corde tendinee aberranti, Anat. Anz. 


25: 398-404, 1904. 67 f. 
. de Veechi, Bindo. Una rara forma di corda tendinea aberrante, Anat. Anz. 
20: 374-380, 1901. 64. 


b) In right auricle—é5 cases 

Chiari, H. Ueber Netzbildungen im rechten Vorhofe des Herzens, Beitr. z. 
path. Anat. u. z. allg. Path. 22: 1-10, 1897. Case 1, 24 m. 

Yater, W. M. Variations and anomalies of the venous valves of the right 
atrium of the human heart, Arch. Path. 7: 418-441, 1929. Case 4, 65 f.; 
ease 5, 33 m.; ease 7, 69 m.; case 11, 40 m. 


ce) In ventricles—6 cases 


36. Cuffer. Dilatation du coeur gauche—insuffisance mitrale—disposition spéciale 


des cordages tendineux du coeur gauche, tendus en travers de 1’orifice 
aortique, ayant donné lieu A quelques signes stéthoscopiques particuliers, 
Bull. Soe. anat. de Paris 1: 244-247, 1876. 35 m. 
. Goforth, J. L. Unique heart anomaly; free fibrous cord passing through three 
heart chambers to the aorta, J. A. M. A. 86: 1612-1613, 1926. 23 f. 
Hamilton, W. F. Aortic disease with anomalous signs and aberrant chordae 
tendineae, Montreal Med. J. 28: 508-512, 1899. 40 m. 

Huchard, Henri. Contribution & 1’étude clinique des tendons aberrants du 
eoeur, Rev. de méd. 13: 113-122, 1898. 49 m. 

Mayne. Malformation of the chordae tendineae; congenital musical bruit, 
Dublin Quart. J. Med. Sei. 49: 496-497, 1870. 69 m. 

. Surbled, Georges. Des tendons aberrants du coeur, Paris thesis no. 496, 1879. 

26 pp. 
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d) In aorta—5 cases 

Archer, R. S. Note on a congenital band stretching across the origin of the 
aorta, Dublin Quart. J. Med. Sei. 55: 405-406, 1878. 39 m. 

Christeller, E. & Foesa, P. Ueber eine Strangbildung im Aortenlumen, Beitr. 
z. path, Anat. u. z. allg. Path. 73: 173-181, 1924. 29 f. 

Lucksch, Franz. Ueber einen querverlaufenden Strang in der Aorta ascendens, 
Centralbl. f. allg. Path. 23: 626-630, 1912. 76 m. 

Rohrle, Fr. Chorda tendinea congenita in Aorta, Deutsche med. Wehnschr. 
22: 270, 1896. 2 wk. 

Weinstein, Seymour. An anomalous band across the channel of the aorta at the 


on 


level of the aortic leaflets, Tr, Chicago Path. Soc. 12: 277-279, 1927. 50 m. 


V. DEFECTS OF INTERAURICULAR SEPTUM 
1, Patent foramen ovale—40 cases 

Abbott, M. E. Two cases of widely patent foramen ovale, Bull. Int. Ass. 
Med. Museums 5: 129-134, 1915. Case 1, 26 f.; ease 2, 38 f. 

Amberg, Samuel & Willius, F. A. <Auricular flutter with congenital heart 
disease, Am. J. Dis, Child, 32: 99-104, 1926. 5 f. 

Bard, L. & Curtillet, J. De la physiologie pathologique de la maladie bleue; 
forme tardive de cette affection, Rev. de méd. 9: 993-1017, 1889. 54 m. 

Beattie, W. W. Paradoxical embolism associated with two types of patent 
foramen ovale, Bull. Int. Ass. Med. Museums 11: 64-75, 1925, Case 1, 
30 f.; case 2, 49 m. 

Bériel. Apropos de perforations du septum interauriculaire, Rey. de méd. 26: 
398-418, 1906. Case 1, 35 m. 

Berthel, H. F. Ein Fall von offenem Foramen ovale mit Persistenz der Vena 
eardinalis sinistra und anderen Anomalien des Venensystems, Munich thesis, 
1901. 27 pp. 20 m. 

Bonnabel, Jules. Contributions & 1’étude de quelques affections congénitales 
du coeur compatibles avec l’existence et de leur pronostic, Paris thesis, 
no. 39, 1906. 182 pp. Case 1, 62 m.; case 2, 74 f.; case 3, 35 m. 

Cramer, A. & Frommel, E. Contribution & 1’étude du rétrécissement mitral 
congénital associé & |’insuffisance interauriculaire, Arch. d. mal du coeur 
16: 561-569, 1925. 41 f. 

Dressler, Wilhelm & Ro6sler, Hugo. Vorhofseptumdefekt kombiniert mit 
Mitralstenose und aurikulairem Leberpuls, Ztschr, f. klin. Med. 112: 421-436, 
1930. 30 f. 

Dufour, Henri & Huber. Présentation d’un coeur montrant une persistance 
du trou de Botal de dimensions considérables ayant évolué sans cyanose, 
Bull. et mém. Soe. méd. d. nop. de Paris 31: 510-511, 1911. 26 m. 

Foster, B. W. On patency of the foramen ovale, attended with cyanosis and 
a faint murmur synchronous with the first sound of the heart, Dublin Quart. 
J. Med. Sei. 36: 112-126, 1865. 2 f. 

Hadden, W. B. Patent foramen ovale in an adult, Tr. Path. Soe. Lond, 42: 
65, 1891. 60 f. 

Hicks, J. W. Heart with open foramen evale without cyanosis—thickening 
of the pulmonary valves, Tr. Path. Soc. Lond, 16: 91, 1865, 2% m. 
Johnson, George. A case of congenital cyanosis, in which a patent foramen 
ovale was associated with a presystolic basic murmur, Brit. Med. J. 1: 

333-334, 1878. 27 m. 

Langeron, L. & Lohéac, P. Sur un cas de rétrécissement mitral avec per- 
sistance du trou de Botal; réalization d’une asystoliec & type ventriculaire 
droit, Paris méd. 69: 545-549, 1928. 54 f. 

Lesieur, C., Froment, J. & Crémieu, R. Coexistence d’une communication 
interauriculaire et d’une anomalie de la valvule de Thébésius, essai d’ex- 
plication par l’embryologie, Arch. d. mal. du coeur, 3: 705-719, 1910, 
also Lyon méd. 116: 1047-1061, 1911. 58 f. 

Lutembacher, R. De la sténose mitrale avee communication interauriculaire, 
Arch. d. mal. du coeur 9: 237-260, 1916. 61 f. 

Mackey, Edward. Cyanosis; murmur with the first sound of the heart; patent 
foramen ovale, Brit. Med. J. 2: 666-667, 1871. 5 mo. f. 

Markham, W. O. Open foramen ovale; loud systolic bruit; tuberculosis of 
the lungs, Tr. Path. Soe. Lond. 8: 142-149, 1857. 4 f. 
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- Menetrier & Wolff. Persistance du trou de Botal chez un homme de cinquante 


ans, Bull. et mém. Soc. méd. d. hép. de Paris 41: 1080-1083, 1917. Abst. 
Arch. d. mal, du coeur 11: 129, 1918. 50 m. 

Mouls. Cyanose blanche chez une enfant de trois mois, Rev. mens. d. mal. de 
lenf. 6: 151-153, 1888. 3 mo. f. 


. Ohm, J. Klinische Beobachtungen bei offenem Foramen ovale und ihre di- 


agnostische Bedeutung, Ztschr. f. klin. Med. 61: 374-388, 1907. 16 m. 
Oliver, Thomas. Clinical and pathological bearings of malformation of the 
heart as seen in A) Patent foramen ovale; B) Imperfect ventricular 
septum, Brit. Med. J. 1: 10-13, 1889. Case 1, 25 f.; case 2, 25 m. 
Peacock, T. B. Re-opening of the foramen ovale, Tr. Path. Soc. Lond. 10: 
108-110, 1859. 24 f. 


.— —. Largely open foramen ovale, without cyanosis, Tr. Path. Soc. Lond. 


11: 68-70, 1860. 16 f. 
Pelicelli, M. Un caso di ampia apertura del foro di Botallo con la sindrome 
di un vizio mitralico, Riforma med. 45: 353-355, 1929. 52 f. 


. Popper, Erwin. Isoliert Defekt der Vorhofscheidewand und seine klinischen 


Erscheinungen, Wien. klin. Wehnschr. 22: 562-564, 1909. 11 mo. 

Summons, W. H. Congenital heart malformations, Intercolon. Med. J. 
Australasia 11; 65-73, 1906, Case 5, 1 yr. 11 mo. m. 

Thompson, Theodore & Evans, William. Paradoxical embolism, Quart. J. 
Med. 28: 135-150, 1929-30. 35 f. 


. Thomson, J. & Drummond, W. B. Nine cases of congenital heart disease, 


with a description of the lesions, Edinburgh Hosp. Rep. 6: 57-83, 1900. 
Case 3, 7 f. 


7. Tylecote, F. E. Defects in the auricular septum, Lancet 2: 821-822, 1903. 


. Versé, Max. Ueber paradoxe Embolie, Verhandl. d. deutschen path. Gesellsch 


. Zeidler, Hugo. Drei Fille von kongenitalem Defekt der Vorhofsscheidewand, 


13: 215-217, 1909. Case 1, 70 f.; case 2, 53 f. 
Deutsches Arch. f. klin. Med. 131: 85-108, 1920. Case 1, 26 m.; case 2, 
48 m. 


2. Defects auricular septum above—10 cases 
Abbott, M. E. & Kaufmann, Joseph. Report of an unusual case of congenital 
sardiae disease; defect of the upper part of the interauricular septum 
(persistent ostium secundum), with, for comparison, a report of a case of 
persistent ostium primum, J. Path. & Bact. 14: 525-535, 1910-11. Case 1, 
64 f. 


. Carpenter, George. Case of congenital morbus cordis; defect of the septum 


between the auricles, Proce. Roy. Soe. Med. 2, pt. 1, Seet. Dis. Child.: 
36-38, 1909. 6 mo. m. 


. Ellis, A. G. vide 36. Case 4, 32 f. 


Greenfield, W. S. A case of malformation of the heart with large defect in 
the interauricular septum; patency of the foramen ovale and stenosis of the 


aortic orifice, J. Anat. & Physiol. 24: 423-483, 1889-90, 53 m. 


. Hepburn, David. Double superior vena cava, right pulmonary veins opening 


into the right auricle, and a special interauricular foramen, J. Anat. & 
Physiol. 21: 438-443, 1886-87, Adult m. 


. Ingalls, N. W. Vena cava superior receiving two upper right pulmonary veins 


and opening into both atria, Johns Hopkins Hosp. Bull. 18: 136-138, 1907. 
Adult m. 

Moukhtar, Akil & Sédad. Large communication interauriculaire avee anévrisme 
de la pointe du coeur gauche, Bull. et mém. Soe. méd. d. hép. de Paris 50: 
402-404, 1926. 35 f. 


. Paltauf, R. Ueber einen seltenen Defekt in der Vorhofscheidewand, Verhandl. 


d. deutschen path. Gesellsch. 16: 249-252, 1915. 53 f. 


. Wagstaffe, W. W. Two cases of free communication between the auricles, by 


189. 


190, 


deficiency of the upper part of the septum auricularum, Tr. Path. Soe. Lond. 
19: 96-98, 1868. Case 1, 52 f.; case 2, 6. 


3. Defects auricular septum below—18 cases 
Abbott, M. E. vide 85, Case p. 759 (2nd ed. 1915, p. 375; Ist ed. 1910, p. 
364), 5. 
— —. New accessions in cardiac anomalies. I. Pulmonary atresia of inflam- 
matory origin. II. Persistent ostium primum with Mongolian idiocy, Bull. 
Int. Ass. Med. Museums 10: 111-116, 1924. Case 2, 10 mo. 
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— — & Kaufmann, Joseph, vide 180. Case 2, 35 m. 

Beriel. vide 151. Case 5, 33 m. 

Griffith, T. W. <A case of almost complete absence of the auricular septum 
and other cardiac malformations complicated by acquired mitral disease, 
Med. Chronicle (Manchester) 4: 385-399, 1902. 13 f. 

Halipré. Insuffisance ou rétrécissement mitral coinecidant avee un communica- 
tion interauriculaire et réalisant un syndrome de maladie de Roger (souffle 
systolique sans cyanose), Bull. Acad. de méd., Paris 101: 478-481, 1929. 
18 m. 


. Hawkins, H. P. Incomplete auricular septum with perfect closure of the 


foramen ovale, Tr. Path. Soe. Lond. 43: 37, 1892. 3 m. 

Kilduffe, Robert, Jr. A case of congenital absence of the lower half of the 
interauricular septum, Am. J. Med. Sci. 147: 880-898, 1914. 18 f. 

Moore, Norman. Malformation of the heart, Tr. Path. Soe. Lond. 32: 39-41, 
188i. 17 f. 

Nicolaides, Constantin. Ueber Defecte des Septum atriorum cordis in Anschluss 
an die Beschreibung eines auf der medicinisechen Klinik zu Freiburg i. B. 
beobachteten Falles, Freiburg thesis, 1887. 57 pp. 24 m. 


9. Peacock, T. B. Malformation of the heart consisting in an imperfection of 


200. 
201. 


202. 


203. 


204. 


205. 


206. 


207. 


208. 


209. 
210. 


the auricular and ventricular septa, Tr. Path. Soc. Lond. 1: 61-62, 1848. 


i 

—-—. Malformation of the heart; large aperture in the septum of the auricles; 
with the foramen ovale closed, Tr. Path. Soe. Lond. 29: 43-47, 1878. 10 f. 

Piper, R. K. & Irvine-Jones, Edith. Arachnodactylia and its association with 
congenital heart disease, Am. J. Dis. Child. 31: 832-839, 1926. 21 mo. f. 

Reineboth. Die Entstehung des Venenpulses bei Communication der Vorhéfe 
und gleichzeitiger Insufficienz der Mitralis, Deutsche med, Wehnschr. 21: 
870, 1895. 46 m. 

Séldner, Felix. Missbildungen der Vorhofscheidewand des Herzens, Ostium 
primum persistens, Munich thesis, 1904. 84 pp. 30 m. 

Sternberg, Carl. Umfangreicher Defekt im Septum atriorum mit Spaltung 
des Aortenzipfels der Mitralklappe, Verhandl. d. deutschen path. Gesellsch. 
16: 253-256, 1913. 16 m. 

Tylecote, F. E. vide 177. Case 2, 39 f. 

Zeidler, Hugo. vide 179. Case 3, 8 mo. f. 


4. Multiple defects, auricular septum—é cases 

Ebbinghaus, H. Zur Kasuistik der kongenitalen Herzfehler und deren mog- 
lichen Folgen, Miinehen. med. Wehnsehr. 51: 797-801, 1904. 52 m. 

Kelly, Charles. Malformation of the heart, Tr. Path. Soe. Lond. 21: 
1870. 48 f. 

McGill Museum. 47 m. 

Villaret, Maurice, Chauveau, J. & Bariéty, M. Communications interauriculsires 
multiples (persistance du trou de Botal; état ‘‘grillagé’’ de la cloison 
interauriculaire), s’étant traduites cliniquement par un souffle systolique 
du 3e espace intercostal gauche, Bull. et mém, Soe, méd. d. hdp, de Paris 
50: 460-464, 1926. 28 f. 

Welch, J. E. Patent foramen ovale, Proce. New York Path. 
1903. 16 m. 


89-90, 


Soe. 3: 181-185, 


5. Premature closure foramen ovale—3 cases 
Lehman, Edward. Congenital atresia of foramen ovale; report of a case, 
elassification, and comment on function, Am, J. Dis. Child. 33: 585-589, 
1927. 32 hr. m. 
Osler, William. Cases of cardiac abnormalities, Montreal General Hosp. Rep. 
1: 177-192, 1880. Case 1, 8 mo. fetus m. 


. Smith, Ebenezer. Premature occlusion of the foramen ovale; large pulmonary 


52-35, 


artery and duct, and contracted left heart, Tr. Path. Soe. Lond. 1: 
1848. 21 hr. 


VI. DEFECTS OF INTERVENTRICULAR SEPTUM 


215. 


1. At base without dextroposition—50 cases 
Abbott, M. E. On the incidence of bacterial inflanimatory processes in cardio- 
vascular defects and on malformed semilunar cusps, Ann. Clin. Med. 4: 
189-218, 1925-26. Case 2, 35 m. 
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Bennett, J. R. Perforation of the ventricular septum of the heart, Tr. ath. 
Soe. Lond. 1: 59-60, 1848, 19 m. 

. Black, D. D. Two cases of cardiac malformation; more especially of the in- 
fundibular region, J. Anat. & Physiol. 48: 274-279, 1913-14. Case 2, 6 
mo. m. 

Cabot, R. C. Case records of the Massachusetts General Hospital no. 15451, 
New England J. Med. 201: 945-948, 1929, 4% f. 

. Callender, G. W. Perforation of the septum ventriculorum; clots in some of 

the pulmonary arteries, undergoing various changes, Tr. Path. Soe. Lond. 

9: 91-95, 1858. Adult m. 


20. Carey, H. W. Two instances of defective interventricular septum of heart, 


Am. J. Med. Sci. 164: 684-690, 1922. Case 2, 37 f. 


21. Carpenter, George. Specimen of congenital morbus cordis, Rep. Soc. Study 


Dis. Child. 6: 241-242, 1906. 2% f. 

2. Chaffey, W. C. Congenitally malformed heart with persistent left duct of 
Cuvier, Tr. Path. Soe. Lond, 36: 175-176, 1885. 10 wk. f. 

3. Coupland, Sidney. Defect in the ventricular septum of the heart, probably 
congenital; unusual site of aperture, Tr. Path. Soc. Lond, 30: 266-271, 1879. 
40 m. 


24. Crawford, B. L. & Weiss, E. vide 88. Case 1, 49 f. 


. Dupré, Ernest. Communication congénitale des deux coeurs, par inoeculsion 
du septum interventriculaire, Bull. Soc. nat. de Paris 66: 494-409, 1891. 
44%, m. [Appears twice on chart. ] 

Faleoner, F. M. A case of perforate inter-ventricular septum differentiated 
from pulmonary stenosis, Med. & Surg. Yrbk. Hosp. of Plattsburg 1: 127- 
130, 1929. 14 f. 

Gordon, William. Perforate septum ventricvlorum with infective endocarditis 
of the pulmonary valves, Brit. Med. J. 2: 1174-1177, 1897. 5 m. 

Gutzeit, Kurt. Ein Beitrag zur Frage der Herzmissbildungen an Hand eines 
Falles von kongenitaler Defektbildung im hiiutigen Ventrikelseptum und 
von gleichzeitigem Defekt in dem diesem Septumdefekt anliegenden 
Klappenzipfel der Valvula tricuspidalis, Virchow’s Arch. f. path. Anat. 
237: 355-372, 1922. 26 f. 

Hadden, W. B. A case of congenital cardiae disease, Tr. Path. Soc. Lond. 33: 
50-52, 1882. 4 mo. f. 

. Hare, C. J. Aperture in the septum ventriculorum, partly closed by one cur- 

tain of the tricuspid valve, Tr. Path. Soe, Lond. 1: 207-208, 1848. 5 mo. f. 

.— —. Aperture in the septum ventriculorum, with malformation of the aortic 

valves, and imperfect closure of the foramen ovale, Tr. Path. Soe. Lond. 1: 

208-210, 1848. 14 mo. m. 


2. Hart, Carl. Ueber die Defekt im oberen Teile der Kammerscheidewand des 


Herzens mit Beriicksichtigung der Perforation des hautigen Septums, 
Virchow’s Arch. f. path. Anat. 181: 51-100, 1905. Case 6, 19 m. 


3. Hebb, R. G. Defect of cardiae septum (interventricular); congenital heart 


disease, Tr. Path. Soe. Lond, 41: 57-58, 1890. 5 mo. f. 

.— —. Heart with congenital defects and inflammatory disease, Tr. Path. 
Soe. Lond. 48: 41-42, 1897. 18 f. 

. Hillier, Thomas. Congenital malformation of the heart; perforation of the 
septum ventriculorum, establishing a communication between the left 
ventricle and the right auricle, Tr. Path. Soe. Lond. 10: 110-111, 1859. 
214 f. 

i. — —. Communication between the ventricles of the heart; tubercular perito- 
nitis and uleeration of bowels, Tr. Path. Soe. Lond. 12: 76-77, 1861. 14 
mo. m. 

. Horder, T. J. Infeective endocarditis, Quart. J. Med. 2: 289-524, 1908-09. 
Case 1, 31 m.; ease 5, 7 m. 

. Jenner, William. Heart exhibiting an aperture through the septum of the 
ventricles, Tr. Path. Soe. Lond. 2: 37, 1850. 18 m. 


239. Kelly, Charles. Malformed heart; defective septum ventriculerum, Tr. Path. 


Soe. Lond. 22: 95, 1871. 6 f. 

. Laubry, Charles & Pezzi, C. Traité des maladies congénitales du coeur, Paris, 

Bailliére, 1921. xv, 335 pp. Case p. 130-131, 19 m. 

. McGill Museum, 42 m. 

MeIntosh, C. A. Chronie endocarditis associated with defects of septum 
ventriculorum, Ann. Clin. Med. 4: 748-754, 1925-26. 44 f. 
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Mackenzie, H. W. G. Congenital disease of the heart with right-sided endo- 
-arditis, Tr. Path. Soe. Lond. 41: 58-59, 1890, 21 m. 

Money, Angel. Aneurysm of heart; cerebral tumour; idiocy, Tr. Path. Soe. 
Lond. 38: 97-99, 1887. 5 f. 

Morestin, H. Anomalies multiples chez un foetus & terme, Bull. Soc. anat. 
de Paris 72: 857-858, 1897. fetus f. 

Moscheowitz, Eli. Vegetative endocarditis of the pulmonary valve; thrombosis 
of one of the branches of the right pulmonary artery; embolus of the left 
pulmonary artery; patent ventricular septum, Proc. New York Path. Soe. 
14: 18-21, 1914, 29 f. 

Miiller, Hermann. Zur Klinik und pathologischen Anatomie des unkompli- 
zierten offenen Septum ventriculorum, Deutsches Arch. f. klin. Med. 153: 
316-831, 1920. Case 1, 6 mo. m.; ease 2, 11 mo. f.; case 3, 6 mo. f.; ease 
5, 18 f.; case 6, 39 f.; case 7, 18 f.; case 8, 8 f.; ease 9, m. 

Pritchard, Erie. A specimen of congenital malformation of the heart, Rep. 
Soe. Study Dis. Child. 4: 93, 1904. 4 mo. m. 

Rolleston, H. D. Communication between the ventricles of the heart, congen- 
ital, Tr. Path. Soe. Lond. 42: 65-67, 1891. 11 m. 

Tate, W. W. H. Case of malformation of the heart, Tr. Path. Soe. Lond. 45: 
36, 1892. 22 m. 

Thomson, John. On two cases of valvular heart disease, resulting from foetal 
endocarditis, Edinburgh Hosp. Rep. 2: 292-297, 1894. Case 1, 20 mo, m. 


>) 


9 
oe 


2. Tirard, Nestor. Malformation of the heart, Tr. Path. Soc. Lond, 32: 41, 1881. 


260. 


261. 
262. 


265. 


264. 


265. 


266. 


5 mo. f. 

Tuckwell & Harris. <A case of ulcerative endocarditis in a child, affecting the 
pulmonary valves, with certain congenitel defects in the heart, Lancet 1: 
516-518, 1885. 4 m. 

Weinstein, Seymour. Congenital perforate interventricular septum of heart 
accompanied by shortened median tricuspid leaflet and dilated pulmonary 
artery with two cusps, Tr. Chicago Path. Soc. 12: 279-282, 1927. 6 mo. 

Whitley, G. Disease of the pulmonary artery and its valves, Guy’s Hosp. 
Rep. 3: 252-260, 1857. Case 2, 36 f. 


2. Defects elsewhere or multiple—d5 cases 

Bennetz, Ernst. Ueber zwei Fille von angeborenem Herzfehler mit Septumde- 
fect, Freiburg thesis, 1895. 37 pp. Case 2, 4 mo, f. 

Duckworth, Dyce. Notes of a case in which there was a small aperture in the 
septum ventriculorum near the apex of the heart, J. Anat. & Physiol. 11: 
183, 1876-77. Stillborn m. 

Miiller, Hermann. vide 247. Case 4, 1% m. 

Weiss, Edward. Congenital ventricular septal defect in a man aged seventy- 
nine, Areh. Int. Med. 39: 705-709, 1927. 79 m. 

Wilbouschewiteh. Communication des ventricules du coeur sans cyanose,  Di- 
latation des artéres pulmonaires. Endartérite pulmonaire, Bull. Soe. anat. 
de Paris 66: 50-53, 1891. 25 f. 


5. Aneurysms of pars membranacea—7 cases 

Brooks, Harlow. Malformation of the heart. Proe. New York Path. Soe. 
71-72, 1897-98. 39 f. 

Cannell, D. E. Congenital aneurysm of the interventricular septum, Am. J. 
Path. 6: 477-484, 1930. Case 1, 24 m.; case 2, 60 m. 

Curtin, R. G. <A ease of interventricular aneurysm opening into the right 
ventricle by ulcerative process, and aneurysm of the abdominal aorta, with 
autopsy, Philadelphia Hosp. Rep. 5: 37-58, 1902, 53 m. 

Hare, C. J. Malformation of the septum ventriculorum from a patient who 
died of diphtheria, Tr. Path. Soc. Lond. 16: 80-81, 1865, 24 m. 

Irvine, J. P. Defective muscular development of the cardiac ventricular sep- 
tum; consequent septal aneurysm; displacement of an aortie valve by this 
aneurysm, Tr. Path. Soe. Lond. 29: 47-49, 1878. 50 m. 

MeGill Museum. 41 m. 


VII. COMPLETE DEFECTS OF CARDIAC SEPTA 


267. 


1. Cor triloculare biventriculare—5 cases 
Gunn, F. D. & Dieckmann, J. M. Malformations of the heart including two 
eases with common atrio-ventricular canal and septum defects, and one 
with defect of the atrial septum (cor triloculare biventriculosum), Am. J. 
Path, 3: 595-616, 1927. Case 5, 2 mo. m. 
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. Probyn-Williams, R. J. Unusual malformation of the heart, J. Anat, & Physiol. 


28: 305-308, 1893-94, also Tr. Obst. Soe. Lond. 36: 3-4, 1895, also Am. 
Gyn. & Obst. J. 5: 400, 1894. 1 mo. 

Ratner, Bret, Abbott, M. E. & Beattie, W. W. Rare cardiac anomaly; cor 
triloculare biventriculare in imirror-picture dextrocardia with persistent 
omphalo-mesenteric bay, right aortie arch and pulmonary artery forming 
descending aorta, Am. J. Dis. Child. 22: 508-515, 1921. 17 days f. 


. Wohl, M. G. Unusual case of congenital cardiac defect (cor triloculare) 


associated with transposition of pulmonary artery and arch of aorta, J. 
Lab. & Clin. Med. 10: 812-816, 1925. 7 mo. f. 


. Zadoe-Kahn, L. & Cousin, J. Sur un cas de malformation cardiaque congén- 


itale; absence de cloison interauriculaire; diverticule borgne de la cloison 
interventriculaire, Bull. et mém. Soe. méd. d. hép. de Paris, 49: 1446-1449, 
1925, 31 m. 


2. Cor triloculare biatriatum—13 cases 


2. Ball, R. P. Cor biatria triloculare with transposition of arteries; case re- 


port with necropsy findings, Am. J. Dis. Child. 32: 84-88, 1926. 21% m. 


. Clarke, Ernest. Malformation of heart, Tr. Path. Soc. Lond. 36: 178, 1885. 


10 wk. 


. Hale, R. J. Case of a heart with a single ventricle, with observations on the 


production of cyanosis, Tr. Path. Soe. Lond. 4: 87-94, 1853. 19 wk. m. 


5. Holmes, A. F. Case of malformation of the heart, Tr. Med.-Chir. Soe. Edin- 


burgh 1; 252-259, 1824, also Montreal Med. J. 30: 522-533, 1901 [repub- 
lished by Abbott]. 25 m. 


. MeCrea, E. F. W. A ease of cor triloculare biatria, Lancet 1: 1077, 1927. 10 


wk. f. 


. Mann, J. D. Cor triloculare biatriatum, Brit. Med. J. 1: 614-616, 1907. 35 m. 
. Marchand, F. Eine seltene Missbildung des Herzens eines Erwachsenen 


(Transposition der grossen Arterien bei rudimentiirem rechten Ventrikel), 
Verhandl. d. deutschen path. Gesellsch. 12: 174-187, 1908. 21 m. 


. Mills, E. S. Cor triloculare biatriatum with coarctation of the aorta and 


anomaly of the coronary arteries, J. Med. Research 44: 257-262, 1923-24. 
Infant. 


. Peacock, T. B. Case of malformation of the heart, both auricles opening into 


the left ventricle, and transposition of the aorta and pulmonary artery, 
Tr. Path. Soe. Lond. 6: 117-119, 1855. 8 mo. m. 


. Robertson, J. I. Congenital abnormality of the heart; a case of cor triloculare 


biatriatum, Lancet 1: 872-875, 1911. 9 wk. 

Saenger, Alfred. Ueber einen Fall von Endocarditis ulcerosa in einem con- 
genitalen missbildeten Herzen mit Bemerkungen iiber Endocarditis, Deutsche 
med. Wehnschr. 15: 148-149, 1889. 24 f. 


. Summons, W. H. vide 174. Case 8, 2% f. 
. Young, A. H. & Robinson, Arthur. Some malformations of the human heart, 


285. 


286. 
287. 
288. 


289. 


290. 


291. 


Med. Chronicle (Manchester) 47: 96-106, 1907-08. Case 4, 20 mo. m. 


3. Cor biloculare—9 cases 

Abbott, M. E. & Weiss, Edward. Diagnosis of congenital cardiac disease. In 
Blumer’s bedside diagnosis. Phila., Saunders, 1928. v. 2, pp. 353-514. Obs. 
15, 8% mo. m. 

Farre, J. R. On malformations of the human heart. Lond., Longman, 1814. 
xv, 46 pp. Case 1, 78 hr. m. 

Forster, J. C. A heart consisting of only two cavities, Tr. Path. Soe. Lond. 
1: 48-49, 1848. 78 hr. m. 

Hastings, W. 8. Cor biloculare with atresia of the aorta, J. Tech. Methods 
12: 194-198, 1929. 6 days f. 

Krausse, O. Ein Beitrag zur Lehre von den kongenitalen Herzfehlern und 
ihrer Koinzidenz mit andern Missbildungen, Jahrb. f. Kinderh. 62: 43-49, 
1905. 14 days m. 

Ramsbotham, F. H. The heart of an infant consisting of only one auricle and 
ventricle, Tr. Path. Soc. Lond. 1: 48, 1848. 10 days. 

*Rosenthal. Munich thesis, 1898. Newborn f. 


*Not verified, 


700 
27 
27 
| 
27 
27 6 
277 
278 
| 
27 
28 
| 
283 | 
284 
|| 
{ 
| 


292. 


293 


BAUER AND ASTBURY: BIBLIOGRAPHY OF 1,000 CASES 701 


Rudolf, R. D. A ease of cor biloculare, J. Anat. & Physiol. 34: xvii-xx, 1899- 
1900. 16 f. 

Wood, R. H. & Williams, G. A. Primitive human hearts; cor ‘* biloculare’ 
and triloculare, Am, J. Med. Sei. 175: 242-255, 1928. 15 f. 


4. Incomplete double heart—10 cases 


. Cassel. Ueber Missbildungen am Herzen und an den Augen beim Mongolismus 


der Kinder, Berlin. klin. Wehnsehr. 54: 159-162, 1917. 3 mo. m. 
Dublizkaja, Olga. Zur Casuistik der Defekte der Scheidewand des Herzens, 


Zurich thesis, 1906. 50 pp. Case 1, 344 m.; case 2, 2 mo. 


3. Gunn, F. D. & Dieckmann, J. M. vide 267. Case 1, 1 f. 


Planchu & Gardére. Un cas de cyanose congénitale avec malformations 
sardiaques multiples, Arch. de méd. d’enf. 12: 201-208, 1909. 2% mo. m. 


. Robson, G. M. Congenital heart disease; a persistent ostium atrioventriculare 


commune with septal defects in a Mongolian idiot, Am. J. Path. 7: 229-236, 


1931. 4% f. 

Shattock, S. G. Malformation of the heart in a child at full term, Tr. Path. 
Soc. Lond. 35: 124-127, 1884. 

Symington. On a specimen of a heart with incomplete interauricular and 
interventricular septa, one auriculoventricular opening (left) and a single 
arterial orifice (aortic), J. Anat. & Physiol. 54: xiv-xvii, 1899-1900. 3 m. 


. Turner, F. C. Malformed heart with an undivided auriculoventricular aperture, 


and a left superior vena cava, Tr. Path. Soc. Lond. 45: 30-31, 1892. 14 mo. 


2. Wright, J. A. & Drake, A. K. A ease of extreme malformation of the heart, 


Tr. Ass. Am. Physicians 18: 272-274, 1905. 10% mo, m. 


VIII. DEFECTS OF AORTIC SEPTUM 


1. Persistent truncus (complete defect )-—21 cases 
Abbott, M. E. vide 108. 2 cases v. 4, pp. 280-281, 21/4, mo., 5. 
Buchanan, George. Malformation of heart. Undivided truncus arteriosus. 
Heart otherwise double, Tr. Path. See. Lond. 15: 89-91, 1864. 64 mo. f. 


5. Crisp, Edward. Malformation of the heart consisting in an imperfect separation 


of the two ventricles, with absence of the pulmonary artery, Tr. Path. Soe. 
Lond. 1: 50-51, 1848. 12 f. 

Dickson, W. E. C. & Fraser, John. <A congenital abnormality of the heart and 
blood vessels, J. Anat. & Physiol. 48: 210-214, 1913-14. 4 mo. m. 


7. Feller, A. Zur Kenntnis der angeborenen Herzkrankheiten; Trunkus arteriosus 


308. 


309. 


310. 


311, 


316. 


communis persistens und seine formale Entstehung, Virchow’s Arch. f. path. 
Anat. 279: 869-910, 1930-31. Case 1, 2 days f.; case 4, 2144 mo, f. 

Finley, K. H. A congenital anomaly (truncus arteriosus communis with sub- 
acute endocarditis), Am. J. Path. 6: 317-324, 1930. 22 f. 

Green, T. H. Malformation of heart; absence of pulmonary artery; aorta 
springing from right ventricle; incomplete septum ventriculorum; patent 
foramen ovale, Tr. Path. Soc. Lond. 19: 188, 1868. 3 mo. m. 

Hand, Alfred. Report of a case of congenital heart disease—defect of the 
ventricular septum and absence of the pulmonary artery—symptoms of 
angina pectoris, Arch. Pediat. 26: 368-371, 1909. 3 m. 

Peacock, T. B. & Reed, W. C. Malformation of the heart; absence of pulmonary 
artery, Tr. Path. Soc. Lond. 31: 91-92, 1880. 13 mo. m. 

Pezzi, C. & Agostoni, G. Considérations cliniques anatomiques et radiologiques 
& propos d’un cas de maladie congénitale du coeur contrélée A |’autopsie; 
persistance du trone artériel commun, Arch. d. mal. du coeur 21: 19-29, 
1928. 17 m. 

Power, Henry & Heath, Christopher. Case of opening in septum ventriculorum, 
pulmonary artery and aorta given off from the heart as one trunk, Tr. Path. 
Soe. Lond. 16: 62-63, 1865. 24 m. 

Prisz, H. Beitrige zur Lehre von den angeborenen Herzanomalien, Beitr. 
z. path. Anat. u. z. allg. Path. 7: 245-298, 1890. 9 hr. f. 

Richardiére & Huber. Inocclusion de la cloison interventriculaire avec absence 
d’artére pulmonaire, Bull. Soc. pédiat. de Paris 14: 29-31, 1912. 15 mo. f. 

von Rokitansky, C. F. Ueber einige der wichtigsten Krankheiten der Arterien. 
Vienna, k. k. Hof- und Staatsdruckerei, 1852. 72 pp. Repr. from Denkschr. 
d. k. Akad. d. Wissensch. 4. Case 4, newborn, 
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Shapiro, P. F. Detorsion defects in congenital cardiae anomalies, Arch, Path. 
9: 34-68, 1950. Case 1, 14 mo, m. 

Théremin, Emile. Etudes sur les affections congénitales du coeur. aris, 
Asselin & Houzeau, 1895. viii, 162 pp. Obs. 96, 4 m.; obs. 97, 4. 

Wirth, Amandus. Ein Fall von totaler Persistenz des Truncus arteriosus com- 
munis, Giessen thesis, 1912. 32 pp. 1 hr. m. 

Zimmerman, H. M. Congenital anomaly of heart; truncus arteriosus con- 
munis, Am. J. Path. 3: 617-622, 1927. 25 m. 


2. Communication between aorta and pulmonary artery—10 cases 


321. Baginsky, B. Berlin. klin. Wehnschr, 16: 459, 1879. 4 m. 
322. Caesar, Julius. Case of malformation of heart and abscess of brain; unusual 
contents, Lancet 2: 768, 1880. 9 m. 

Elliotson. Case of malformation of the pulmonary artery and aorta, Lancet 
1: 247-248, 1830-31. ‘‘Young’’ f. 

Fisher, Theodore. A specimen of congenital heart disease showing vegetations 
of the pulmonary and aortic valves, Rep. Brit. Soc. Study Dis. Child. 2: 
155-156, 1901-02. 4 mo. f. 

Fraentzel, O. Ein Fall von abnormer Communication der Aorta mit der 
Arteria pulmonalis, Virchow’s Arch. f. path. Anat. 42: 420-426, 1868, 25 m. 

Gerhardt, Carl. Lehrbuch der Kinderkrankheiten; 4th ed. Tiibingen, Laupp, 
1881. 785 pp. Case p. 249, 5 mo. f. 

Girard, Ernst. Ueber einen Fall von congenitaler Communication zwischen 
Aorta und Arteria pulmonalis, Zurich thesis, 1895. 29 pp. 37 m. 

Hektoen, Ludvig. Rare cardiac anomalies; congenital aortico-pulmonary com- 
munication between the aorta and the left ventricie under a semilunar 
valve, Tr. Chicago Path. Soc. 4: 97-113, 1902. Case 1, infant m. 

Moorhead, T. G. & Smith, E. C. Congenital cardiac anomaly—abnormal open- 
ing between aorta and pulmonary artery, Irish J. Med. Sei. 1: 545-549, 
1922-23. 48 m. 

Wilks, Samuel. Communication between the pulmonary artery and aorta, Tr. 
Path. Soe, Lond. 11: 57-58, 1860. 8 mo. f. 


3. Congenital aneurysm of right aortic sinus—12 cases 


Abbott, M. E. Clinical and developmental study of a case of ruptured 
aneurysm of the right anterior aortic sinus of Valsalva. In Contributions 
to medical and biological research, dedicated to Sir William Osler. N. Y., 
Hoeber, 1919. v. 2, 899-914, 56 m. 

Beck, T. S. Case of aneurism of the ascending aorta, bursting into the right 
ventricle: with a communication between the two ventricles, Med.-Chir. Tr. 
(Lond.) 25: 15-20, 1842. 31 m. 

333. Charteris. Notes of a case of congenital malfcrmation of the heart; opening 

between aortic valve and right ventricle, Med. Press 35: 354, 1883. 53 m. 

. Goehring, Carl. Congenital aneurysm of the aortic sinus of Valsalva, J. Med. 
Research 42: 49-59, 1920-21. 26 m. 

Hart, Karl. Ueber das Aneurysma des rechten Sinus Valsalvae der Aorta und 
seine Beziehungen zum oberen Ventrikelseptum, Virchow’s Arch. f. path. 
Anat. 182: 167-178, 1905. Case 1, 41 m.; case 3, 23 m. 

Jacobi, Mendel & Heinrich, Abraham. Congenital aorticoventricular fistula 
with engrafted acute suppurative endocarditis, Am. J. Med. Sci. 186: 
364-372, 1933. 144 m. 

Kraus, Fr. Ueber wahres Aneurysma des Sinus Valsalvae aortae dexter, Berlin. 
klin. Wehnsehr. 39: 1161-1164, 1902. 27 m. 

von Krzywicki, C. Das Septum membranaceum ventriculorum cordis, sein 
Verhiltniss zum Sinus Valsalvae dexter Aortae und die aneurysmatischen 
Veriinderungen beider, Beitr. z. path. Anat. u. z. allg. Path. 6: 463-484, 
1889. Case 4, 20 f. 

339. Rickards, Edwin. Six cardiac and vascular cases, Brit. Med, J. 2: 71-72, 1881. 
Case 2, 30 m. 

Thurnam, John. On aneurisms, and especially spontaneous varicose aneurisms 
of the ascending aorta, and sinuses of Valsalva, Med.-Chir. Tr. (Lond.) 23: 
323-584, 1840. Case 7, 33 m. 

White, W. H. <A case of patent ventricular septum, together with an aneurysm 
of the base of the aorta opening into the right ventricle, Tr. Path. Soe. 
Lond, 43: 34-36, 1892. 15 m. 
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IX. TRANSPOSITION OF ARTERIAL TRUNKS 
1. Dextroposition of aorta 


a) Aorta from left ventricle, ventricular septum entire—1 case 


McGill Museum. 39 f. 
b) Aorta from both ventricles—7 cases 


Abbott, M. E. vide 215. Case 1, 33 m. 

Baumgartner, E. A. & Abbott, M. E. Interventricular septal defect with 
dextroposition of aorta and dilatation of the pulmonary artery (‘‘ Eisen- 
menger complex’’) terminating by cerebral abscess, Am. J. Med. Sci. 177: 
639-708, 1929. 20 m. 

. Dalrymple, John. Diseased heart, in which the root of the aorta had an open- 
ing common to the two ventricles, Tr. Path. Soe. Lond. 1: 58-59, 1848. 25 f. 

Eisenmenger, Victor. Die angeborenen Defecte der Kammerscheidewand des 
Herzens, Ztschr. f. klin. Med. (Supp.) 32: 1-28, 1897. 352 m. 

Kurtz, C. M., Sprague, H. B. & White, P. D. Congenital heart disease, Am. 
Heart J. 3: 77-90, 1927-28. Case 2, 14 f. 

} MeGill Museum. 15 mo. f. 
9. Schramm, H. G. Schwere Herzmissbildungen bei ilteren Individuen, Beitr. z. 
path. Anat. u. z. allg. Path. 82: 152-162, 1929. 48. 


ce) Aorta from right ventricle—3 cases 

Summons, W. H. vide 174. Case 9, 13 wk.; case 10, 1. 

Variot, G. Sur l’indépendance des malformations congénitales du coeur et de 
la eyanose, J. de clin. et de thérap. inf, 5: 581-386, 1897. 13 mo. m. 


d) Aorta from right ventricle, double conus—1 case 


Spitzer, Alexander. Ueber den Bauplan des normalen und missbildeten Herzens, 
Virchow’s Arch. f. path. Anat. 243: 253-261, 1923. Case 10, newborn f. 


2. Complete transposition 
a) Closed ventricular septum—382 cases 

Abbott, M. E. & Dawson, W. T. The clinical classification of congenital cardiac 

disease, Internat. Clin. 4: 156-188, Dec., 1924. Case p. 181, 7 days f. 
54. von Bokay, Zoltan. Ueber Transposition der grossen Schlagadern des Herzens, 
Areh. f. Kinderh. 55: 321-328, 1911. 9 mo. 

Cockle, John. A case of transposition of the great vessels of the heart, Med.- 
Chir. Tr. (Lond.) 46: 193-205, 1863. 214. 

Dorning, J. A case of transposition of the aorta and pulmonary artery, with 
patent foramen ovale; death at ten years of age, Tr. Am. Pediat. Soc. 2: 
46-50, 1890. 10 m. 

Ellis, A. G. vide 36. Case 2,54 days m. Also Am. J. Obst. 52: 847-858, 1905. 

Emanuel, J. G. Three specimens of congenital deformity of the heart, Rep. 
Soe. Study Dis. Child. 6: 240-241, 1906. Case 2, 11 m. 

Freudenthal, Poul. Ein Fall von Transpositio aortae et a. pulmonalis (Typus 
IIIb Spitzer), Virchow’s Arch. f. path. Anat. 266: 641-646, 1927-28. 9 days 
m. 

Johnson, C. P. Cyanosis, produced by transposition of the orifices of the aorta 
and pulmonary artery, Am. J. Med. Sci. 20: 370-374, 1850. 2 mo. m. 
Kato, Katsuji. Congenital transposition of cardiac vessels, Am. J. Dis. Child. 

39: 363-385, 1930. Case 2, 2 mo. m.; case 4, 3 wk. m.; case 5, 11 days m. 

Kelly, Charles. Malformation of the heart; transposition of the great vessels; 
cyanosis, Tr. Path. Soe. Lond. 22: 92-94, 1871. 3 mo. 

Macgregor, A. R. Cases of congenital cardiae defect in children, Edinburgh 
Med. J. 32: 72-75, 1925. 4 wk. f. 

. Meyer, Hermann. Ueber die Transposition deraus dem Herzen hervortretenden 
grossen Arterienstimme, Virchow’s Arch. f. path. Anat, 12: 364-585, 1857. 
4 wk. 

Moore, R. A. Transposition of great arterial trunks, J. Tech. Methods 12: 184- 
186, 1929. 17 days f. 

i6. Opperman, Ernst. Zwei seltene anomalien der grossen Gefiissstimme, Kiel 
thesis, 1886. 21 pp. 5 wk. m. 

367. Owen, S. A. & Kingsbury, A. N.: Diagnosis of congenital heart disease in 
the newborn, including a record of cases of fetal endocarditis and mal- 
development, Brit. J. Child. Dis, 21: 161-172, 1924. Case 2, 2 days m. 
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Pye-Smith, P. H. Transposition of the aorta and pulmonary artery, Tr. Path. 
Soe. Lond. 23: 80-83, 1872. 14 wk. m. 

Ramm, F. H. T. Zur Casuistik der Transposition der grossen arteriellen 
Gefiisse des Herzens, Kiel thesis, 1899. 14 pp. 56 days m. 

Théremin, Emile. vide 318. Obs. 28, 29, 51-34, under 15 days; obs. 50 
mo.; obs. 35, 18 days m.; obs. 36, 7 mo. m.; obs. 37, 7 wk. m.; obs, : 
44 days f.; obs, 39, 24% mo. m. 


71. Ward, Ogier. Transposition of the aorta and pulmonary artery, Tr. Path. 


Soe. Lond. 3: 63-65, 1852. 18 days. 


b) Defect of ventricular septum—17 cases 
Bissell, W. W. Remarks accompanying « demonstration of two hearts with 
patent interventricular septum, extensive shortening of the colon and 
uleeration (lues?) and huge caleulus, dilatation of the ductus panereaticus 
Wirsungi, Tr. Chicago Path. Soc. 9: 159-169, 1915. Case 2, infant m. 
3. Buchanan, George. Malformation of the heart. Cyanosis, Tr. Path. Soe. 
Lond. 8: 149-150, 1857. 4 m. 
. Cautley, Edmund. Congenital heart disease; transposition of the aorta and 
the pulmonary artery, Proce. Roy. Soe. Med. 2, pt. 1, Sect. Dis. Child.: 
162-163, 1909. 11 mo. 
. Guttman, P. Mehrfache angeborene Missbildungen am Herzen, Deutsche med. 
Wehnschr. 19: 84, 1898. 2 m. 
. Heuyer & Campergue. Deux eas de cyanose congénitale permanente avec 
autopsie, Bull. et mém. Soe. anat. de Paris 88: 209-211, 1915. Case 1, 8 m. 
. Kato, Katsuji. vide 361. Case 1, 1 m.; ease 3, 5 wk. f. 
. Keith, Arthur. Six specimens of abnormal heart, J. Anat. & Physiol. 46: 
211-214, 1911-12. Case 5, 16. 


9. Lees, D. B. Case of malformed heart with transposition of aorta and pul- 


monary artery, Tr. Path. Soe, Lond. 31: 58-62, 1880. 7 mo. m. 

Peacock, T. B. Transposition of aorta and pulmonary artery, Tr. Path. Soe. 
Lond. 33: 49-50, 1882. 7 mo. m. 

Poltorzyecka, 8S. & Cieszynski, F. K. Un cas de malformations multiples con- 
génitales du coeur, Arch. de méd. d’enf. 28: 170-176, 1925. 214 mo. m. 


2. Rolly. Zur Casuistik der Transposition der grossen arteriellen Gefiisse des 


Herzens, Jahrb. f. Kinderh. 50: 241-257, 1899. 8 mo. m. 


5. Theile, F. H. On a ease of congenital cardiac malformation, J. Anat. & 


Physiol. 37: xliv-1, 1902-03. m. 

. Théremin, Emile. vide 318. Obs. 44, 1 mo. f. 

. Variot & Moraneé. Transposition artérielle—cyanose congénitale sans souffle, 

Bull. Soe. pédiat. de Paris 13: 337-340, 1911. 3 mo. m. 

. Watton, Walter & Abbott, M. E. Parasitic thoracopagus with cardiae anomaly 
in the host (cor biatriatum triloculare, transposition of arterial trunks 
and patent ductus arteriosus), Bull. Int. Ass. Med. Museums 8: 165-176, 
1922. 14 mo. 

Young, A. H. & Robinson, Arthur. vide 284. Case 2, 214 f. 


3. Partial transposition—16 cases 


. Crisp, Edward. Heart consisting of a single auricle and ventricle, Tr. Path. 
Soe. Lond. 1: 49-50, 1848. 10 wk. 

Crocker, H. R. Congenitally malformed heart in a girl aged thirteen; trans- 
position of pulmonary artery and superior vena cava; incomplete septum 
ventriculorum; patent foramen ovale; constriction of pulmonary artery 
and mitral orifice. Aorta arises from the left ventricle, but receives blood 
mainly from the right. Duetus arteriosus is closed, Tr. Path. Soe. Lond. 
31: 92-93, 1880. 13 f. 

. Elliot, Robert. Case of univentricular or tricoelian heart, J. Anat. & Physiol. 

11: 302-306, 1876-77. 19 m. 

. Grivinghoff, W. Anfallsweise Cyanose bei angeborenem Herzfehler, Monatschr. 

f. Kinderh. 35: 237-251, 1927. 1% m. 

. Lebert. Ueber einen Fall von Ursprung der Aorta aus dem rechten Ventrikel 
neben der Arteria pulmonalis mit offenbleiben des eirunden Loches, sowie 
der Kammerscheidewand, ohne Cyanose, und Evkaltung des Lebens bis zum 
zwanzigsten Jahre, Virchow’s Arch. f. path. Anat. 28: 405-414, 1865. 20 m. 

Lochte. Ein Fall von Situs viscerum irregularis, nebst einem Beitrag zur 
Lehre von der Transposition der arteriellen grossen Gefissstiimme des 
Herzens, Beitr. z. path. Anat. u. z. allg. Path, 24: 187-222, 1898. 17 m. 
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Rheiner, G. Ueber zwei Fille angeborner Herzfehlen, Virchow’s Arch. f. 
path. Anat. 146: 540-546, 1896. Case 1, 8 mo. f. 

. Shapiro, P. F. vide 317. Case 2, 2 mo. f.; case 5, 5 wk. m. 

. Théremin, Emile. vide 318. Obs. 40, 26 days f.; obs. 41, 16 days m.; obs, 42; 
obs. 43, 2 mo.; obs. 45, 12 days m. 

. Tooth, H. H. Case of origin of the aorta from the infundibulum, and of the 
pulmonary artery from the sinus of the right ventricle, Tr. Path. Soe. 
Lond. 35: 127-130, 1884. 8 m. 

. Turner, F. C. Malformed heart, consisting of two cavities, Tr. Path. Soc, Lond. 
34: 32-34, 1883. 15 mo. m. 


4. Corrected transposition—4 cases 


399. Meinertz, J. Ein ungewoéhnlicher Fall von angeborener Missbildung des 
Herzens, Virchow’s Arch. f. path. Anat. 166: 385-403, 1901. 24 m. 

400. Théremin, Emile. vide 318. Obs. 46, 445 mo. m.; obs. 47, 9 wk. f. 

401. Tonnies, Albert. Ueber eine seltene Missbildung des Herzens (Transposition 
der grossen artericllen Gefiisse mit Defect im hinteren Theile der Kammer- 
scheidewand ), Géttingen thesis, 1884. 61 pp. 21 m. 


X. PULMONARY STENOSIS 
1. With closed septa—9 cases 


. Abbott, M. E. vide 108. Case 2, 101%4 m. 

. Bishop, L. F. Jr. & Wallace, S. C. Pulmonary stenosis with bacterial endo- 
earditis in an adult, Am. Heart J. 5: 238-242, 1929-30. 32 f. 

. Clarke, J. J. A ease of ulcerative endocarditis assuciated with stenosis of 
the conus arteriosus and affecting chiefly the pulmonary valve, with ul- 
ceration of the main pulmonary artery, Tr. Path. Soc. Lond. 44: 29-30, 
1893. 21 f. 

. Hebb, R. G. Stenosis of pulmonary artery; congenital heart disease, Tr. 
Path. Soc. Lond. 41: 57, 1890. 45 m. 

. Ogle, J. W. Abnormal condition of the valve at the root of the pulmonary 
artery, with consequent hypertrophy of the parietes of the right ventricle 
of the heart, Tr. Path. Soc. Lond. 5: 69-71, 1854. 14 f. 

. Ormerod, J. A. Disease of the pulmonary valve, Tr. Path. Soc. Lond. 44: 
30, 1893. 24 m. 

. Peacock, T. B. Contraction of the orifice of the pulmonary artery from 
fusion of the valves, Tr. Path. Soc. Lond. 10: 107-108, 1859. 23 m. 

——. Case of stenosis of the pulmonary artery from disease of the valves, 
probably of congenital origin, Tr. Path. Soc. Lond. 30: 258-262, 1879. 
13 m. 
. *Reid. Munich thesis, 1896. 23 f. 


2. With patent foramen ovale, closed ventricular septum—16 cases 


. Abbott, M. E., Lewis, D. S. & Beattie, W. W. Differential study of a case 
of pulmonary stenosis of inflammatory origin (ventricular septum closed ) 
and two cases of (a) pulmonary stenosis and (b) pulmonary atresia of 
developmental origin with associated ventricular septal defect and death 
from paradoxical cerebral embolism, Am. J. Med. Sei. 165: 636-659, 1923. 
Case 1, 14 f. 

2, Andrew, James. Congenital malformation of the pulmonary valves, Tr. Path. 
Soe. Lond. 16: 81-82, 1865. 6 f. 

. Ballet, Gilbert. Des abcés du cerveau consécutifs & certaines malformations 
cardiaques, Arch. gén. de méd. 1: 659-667, 1880. Case 2, 57 f. 

. Barlow, Thomas. Congenital heart disease; pulmonary stenosis, with dilated 
pulmonary artery above the stenosis, Tr. Path. Soc. Lond, 30: 272-273, 1879. 
4 f. 

. Cassel. Ein Herz. Berlin. klin. Wehnschr. 28: 1221, 1891. 11 f. 

. Finlay, D. W. Malformation of the heart; stenosis of the pulmonary valve. 
with dilatation of the pulmonary artery and hypertrophy of the right 
ventricle; patency of the foramen ovale, with a cribriform opening in the 
septum of the auricle (ductus arteriosus closed), Tr. Path. Soe. Lond. 
30: 262-265, 1879. 23 f. 


*Not verified. 
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Gaines, L. M. Stenosis of the pulmonary valve of the heart with tuberculosis 
of the lungs as a secondary and terminal complication, Charlotte Med. 
J. 67: 228-230, 1913. 15 f. 

Lafitte, Ad. Rétrécissement infundibulaire de l’artére pulmonaire d’origine 
congénitale; obliteration incompléte du trou de Botal; absence de cyanose ; 
endocardite végétante au niveau du _ rétrécissement, Bull. Soc. anat. de 
Paris 67: 13-17, 1892. 17% m. 

MePhedran, Harris. Pulmonary stenosis; patent foramen ovale; acute endo- 
carditis; hemiplegia, St. Michael’s Hosp. Med. Bull. (Toronto) 1: 62-67, 
1924. 23 m. 

Niergarth, Wilhelm. Ein Fall von hochgradiger angeborener Stenose des 
Ostium arteriosum dextrum. Tod durch Lungentuberkulose, Munich thesis, 
1889. 23 pp. 21 f. 

Peacock, T. B. Contraction of the orifice of the pulmonary artery, and 
communication between the cavities of the auricles by the foramen ovale, 
Tr. Path. Soe. Lond. 1: 200-205, 1848, 20 m. 

Saundby, Robert. Case of pulmonary stenosis with *patent foramen ovale, 
Brit. Med. J. 2: 378-379, 1877. 11 m. 

Scremini, P. & Montes-Pareja, J. Un cas de rétrécissement de 1’artére pul- 
monaire avec propagation du souffle aux vaisseaux du cou sans communica- 
tion inter-ventriculaire, Rev. méd. del Uruguay 27: 345-552, 1924. Abst. 
Arch, d. mal. du coeur 18: 304-307, 1925. 21 f. 

Tuley, H. W. & Moore, J. W. Report of a case of congenital endocarditis 
with vegetative inflammation of the pulmonary artery and valve, Am. 
J. Dis. Child. 13: 426-487, 1917. 13 m. 

Walsham, Hugh. Stenosis of the pulmonary orifice of the heart, Tr. Path. 
Soe. Lond. 47: 25-26, 1896. 18 f. 

Wilks, Samuel. Malformation of the pulmonary veins, Tr. Path. Soe. Lond. 
10: 79-80, 1859. 18 f. 


3. With closed foramen ovale, defect ventricular septum—é1 cases 


te 
Abercrombie, John. Congenital imperfection of septum ventriculorum with 
antemortem thrombosis of right ventricle and pulmonary artery, Tr. Path. 


Soe. Lond, 32: 73-74, 1881. 3% m. 

Allis, O. H. Malformation of the heart, in which there was stenosis of the 
pulmonary artery, perforation of the ventricular septum, and dilatation 
of the right ventricle, Tr. Path. Soc. Philadelphia 4: 113, 1874. 18 m. 

Andrewes, F. W. Two specimens of rare forms of congenital malformation 
of the heart, Tr. Path. Soe. Lond. 54: 144-146, 1903. Case 2, 28. 

. Ballet, Gilbert. vide 413. Case 3, 9% m. 

Bayer, Josef. Zur Casuistik der Defecte im Septum ventriculorum bei 
scheinbar weiter Lungenarterienbahn und compensatorischer Hypertrophie 
der Lungenarterieniiste, Giessen thesis, 1895. 54 pp. Abst. Centralbl. f. 
allg. Path. 8: 826-827, 1897. Adult f. 

. Bennetz, Ernst. vide 256. Case 1, 1% m. 

Bissel, W. W. vide 372. Case 1, 22 m. 

. Blechmann, Germain & Paulin, André. Aneurisme de l’artére pulmonaire par 
endocardite aigué greffée sur une ecardiopathie congénitale chez une en- 
fant, Arch. d. mal. du coeur 15: 472-480, 1922. 7 f. 

Campergue, Berthe. vide 51. Case 2, f. 

Charlone, Rogelio, Volpe, Alejandro & Reyes, F. N. Tetratologia de Fallop 
[sie], Arch. de pediat. del Uruguay 1: 373-575, 1930. 13 m, 

Children’s Memorial Hospital (Montreal) Museum. 7 f. 

Cochez, A. Rétrécissement de 1l’infundibulum de l’artére pulmonaire et 
communication interventriculaire sans troubles fonctionnels appréciables 
jusqu’é l’ige de vingt-six ans; cyanose; tuberculose pulmonaire, Bull. et 
mém, Soe. méd, des hop. de Paris 13: 420-425, 1896. Adult. 

Dickinson, Lee. Thrombosis of the pulmonary artery in a case of congenital 
stenosis of the orifice, Tr. Path. Soc. Lond. 48: 57-58, 1897. 414% m. 

Emanuel, J. G. vide 358. Case 5, 7 m. 

Fallot, A. Contribution 4 l’anatomie pathologique de la maladie bleue (cyanose 
sardiaque), Marseille méd. 25: 138-158, 1888. Case 5, 36 m. 

Hare, C. J. Malformation of the heart. Contraction of the pulmonary orifice 
with an opening in the septum ventriculorum, Tr. Path, Soe. Lond. 11: 
45-46, 1860. 2 mo, m. 

Hebb, R. G. Defect of cardiac septum, ete. (interventricular); congenital 
heart disease, Tr. Path. Soe. Lond. 41: 58, 1890. 5 f. 
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Herzog. [Ein Fall] von angeborener Pulmonalstenose mit Rechtslage der 
Aorta, Miinchen. med. Wehnschr. 66: 1097-1098, 1919. Same case 10 
years earlier also reported by Mohr. Miinchen. med. Wehnschr, 59; 2515, 
1912. 38 m. 

. Hewitt, Graily. Disease of the pulmonary valves in an infant; sudden death, 

Tr. Path. Soe. Lond. 10: 112-113, 1859. 11 days f. 

. Hutchinson, Jonathan. Malformation of the heart, from a child who had 

suffered from cyanosis. Imperfect septum of the ventricles. Rudimentary 

right ventricle, which was divided into two chambers by a fleshy septum 

between its sinus and its infundibular portion, Tr. Path. Soe. Lond. 5: 

99-101, 1854. 11 f. 


7. Jackson, J. B. 8S. Malformed heart; inter-ventricular opening, and opening 


of the ductus arteriosus into the arteria innominata, Boston Med. & 
Surg. J. 93: 449-450, 1875. 6 f. 
. Johnston, James. Cyanosis with deficiency of the interventricular septum, 
Brit. Med. J. 2: 351, 1872. 9 m. 
. King, Robert. Malformation of the heart associated with caries of the right 
mastoid bone, and abscess in the right cerebral hemisphere, Tr. Path. Soe. 
Lond. 23: 83-86, 1872. 4 m. 
. Kurtz, C. M., Sprague, H. B., & White, P. D. Congenital heart disease; 
interventricular septal defects with associated anomalies in a series of 
three cases examined post mortem, and a living patient fifty-eight years old 
with cyanosis and clubbing of fingers, Am. Heart J. 3: 77-90, 1927-28. 
Case 1, 23 m. 
. Moore, Norman. Two examples of malformation of the heart, St. Bartholo- 
mew’s Hosp. Rep. 11: 225-230, 1875. Case 2, 8 f. 

Examples of malformation of the heart, St. Bartholomew’s Hosp. Rep. 
12: 101-104, 1876. Case 2, 20 f. 


53. Murray, H. M. Two eases of malformation of the heart, Tr. Path. Soe. Lond. 


39: 67-71, 1888. Case 2, 26 f. 
. Peacock, T. B. Malformation of the heart, consisting in contraction of the 
orifice of the pulmonary artery with deficiency at the base of the inter- 


ventricular septum, Tr. Path. Soc. Lond. 1: 52, 1848, 24% m. 


5. — —. Contraction of the pulmonary orifice, with imperfection of the septum 


ventriculorum, and an osseous state of the ductus arteriosus, Tr. Path. 

Soc. Lond. 7: 80-83, 1856. 19 f. 

—. Malformation of the heart; absence of ductus arteriosus; small size 

of the pulmonary artery; aorta arising from both ventricles; irregular 

course of the aorta, ete., Tr. Path. Soe. Lond. 11: 40-48, 1860. 1144 mo. m. 

. ——. Malformation of the heart. Contraction of the orifice of the pulmonary 
artery, and deficiency in the septum ventriculorum, Cyanosis, Tr. Path. 
Soe. Lond. 138: 57-59, 1862. 9 m. 

—. Malformation of the heart; contraction of the infundibular portion of 
the right ventricle; deficiency in the septum of the ventricles, the aorta 
arising chiefly from the right ventricle; foramen ovale closed, Tr. Path. Soe. 
Lond. 17: 45-46, 1866. 7 m. 

—. Malformation of the heart; contraction or stenosis of the pulmonary 
orifice; aorta arising from both ventricles, Tr. Path. Soe. Lond. 20: 87-88, 
1869. 8% m. 

— —. Malformation of the heart; great contraction of the pulmonic orifice; 

aorta arising from the right ventricle, but communicating with the left by 
an aperture in the septum, Tr. Path. Soc. Lond. 21: 79-80, 1870. 2% f. 
—. Great contraction, or stencsis, of the pulmonary artery; defect in the 
septum of the ventricles and aorta arising equally from the two cavities; 
no ductus arteriosus; but that vessel replaced by two small branches 
connected with the aorta; cyanosis, Tr. Path. Soe. Lond. 22: 88-99, 1871. 
17 f. 
—. Malformation of heart; stenosis at the commencement of the conus 
arteriosus of the right ventricle and at the origin of the pulmonary artery; 
aperture in septum ventriculorum and aorta arising partly from right side; 
foramen ovale and ductus arteriosus closed; cyanosis, Tr. Path. Soc. Lond. 
27: 131-136, 1876. 4 f. 

— —, Malformation of heart; great constriction or stenosis of the 
orifice of the pulmonary artery, aorta arising from both ventricles; defects 
in the fold of the foramen ovale; ductus arteriosus closed, Tr. Path. Soc. 
Lond. 32: 35-38, 1881. 6 m. 


$44 
445 
446 
448 
449 
450 
451 
452 
456 
457 d 
458 
459 
460 
461 
462, 
163, 


AMERICAN HEART JOURNAL 


— — & Barlow, T. Malformation of the heart; stenosis of the pulmonary 
artery, the aorta communicating with both ventricles, Tr. Path. Soe. Lond. 
31: 91, 1880. m. 

Rheiner, G. vide 394, Case 2, 5 f. 


36. Robinson, G. C. The relation between congenital malformation of the heart 


and acute endocarditis, Bull. Ayer Clinie Lab. 1: 45-55, 1905. Case 1, 
20 m.; Case 2, 20 m. 

. Résler, H. Beitriige zur Lehre von den angeborenen Herzfehlern; Unter- 
suchungen an einem Fall von - ecaaaaaaatiaa Wien. Arch. f. inn. Med. 
15: 507-520, 1928. Case 1, 74% f 


8. Rolleston, H. D. Congenital heart disease; pulmonary stenosis; patent septum 


ventriculorum, Tr. Path. Soe. Lond. 43: 32-54, 1892. 20 m. 


19. Scheele. Ueber congenitale Pulmonalstenose mit Kammerscheidewanddefeet, 


Deutsche med. Wehnschr. 14: 294-297, 1888. 15 f. 
. Schmidt, J. L. O. Ueber angeborene Stenose der Arteria pulmonalis, Bonn 
thesis, 1892. 30 pp. 12 m. 


71. Summons, W. H. vide 174. Case 7, 3 m. 


2. Variot, G. me le diagnostic des affections congénitales du coeur chez les 
enfants, J J. de clin. et de thérap. inf. 2: 22 333, 1894. 5144 mo, m. 


73. — —. vide 351, Case 2, 54% f 


. Weiss, Edward. Congenital pulmonary stenosis with ventricular defect, Tr. 
Path. Soe. Philadelphia 44: 75-74, 1924. 17 

3. White, P. D. & Boyes, J. H. Subacute bacterial (streptococcus viridans) endo- 
carditis and endocarditis involving the tricuspid valve and the pulmonary 
artery in a unique case of the tetralogy of Fallot complicated by congenital 
pulmonary regurgitation, Am. Heart J. 7: 802-807, 1931-32. 21 f. 
.—-—& Sprague, H. B. Tetralogy of Fallot ; case in a noted musician who 
lived to his sixtieth year, J. / 787-7)1, 1929. 60 m. 


4. With patent foramen ovale and defect ventricular septum—34 cases 


Abbott, M. E. vide 85. Case p. 730-782. Also 285. Obs. 11, 23 m. 
Lewis, D. S. & Beattie, W. W. vide 411. Case 2, 10 m. 

Amel, W. Der kompensatorische Kollateralkreislauf bei einem Fall von 
angeborener Pulmonalstenose, Centralbl. f. allg. Path. 37: 193-196, 1926. 
13 m. 

. Black, D. D. vide 217. Case 1, 22 m. [Appears twice on chart]. 

. Bohm. Fall von ‘‘angeborner Stenose des Conus arterios. pulmonal.’’ ohne 
vorausgegangenen Entzundungsprozess, Berlin. klin. Wehnsehr. 7: 420- 
423, 1870. 1%4 m. 

Campbell, T. & Coulthard, H. L. Congenital cardiae malformation with pul- 
monary tuberculosis, Lancet 1: 1001-1002, 1924. 28 m. 

3. Cautley, Edmund. Atresia of the conus pulmonalis, Edinburgh Med. J. 12: 

257-260, 1902. 12 mo. m. 

. Crocker, H. R. Case of congenital malformation of the heart, Tr. Path. Soe. 

Lond. 30: 273-274, 1879. 6 f. 

5. ——. Case of congenital malformation of the heart, Tr. Path. Soc. Lond. 30 

275, 1879. 2 m. 

3. Cursham. Congenital malformation of the heart in a youth, Tr. Path. Soe. 

Lond. 7: 85-87, 1846. 18 m. 

. Fallot, A. Contribution & l’anatomie pathologique de la maladie bleue 

(cyanose cardiaque), Marseille méd. 25: 77-93, 1888. Case 1, 19 m.; case 

, 26m. cf. 441. 

. in Wilson. Cyanosis; hypertrophy of the heart, chiefiy affecting the right 

ventricle; partial closure of the pulmonary artery by adhesion of flaps 

of semilunar valves; perforation of septum ventriculorum; adhesion of 
flaps of tricuspid valves; patent foramen ovale; closure of ductus arteriosus, 

Tr. Path. Soc. Lond. 19: 104-107, 1868. 3 f. 

. Freyberger, Ludwig. <A case of patent septum interventriculare, patent foramen 

ovale, and congenital stenosis of the pulmonary artery, coupled with an 

anomalous distribution of the thoracie v veins, Tr. Path. Soc. Lond. 49: 35- 

37, 1898. 11 mo. m. 

. Harrison, W. F. Congenital heart disease; extreme congenital pulmonary 

stenosis (tetralogy of Fallot); collateral pulmonary circulation; massive 

right-sided vegetative endocarditis, Am. Heart J. 5: 213-231, 1929-30. 


16 f. 
. Kurtz, C. M., Sprague, H. B., & White, P. D. vide 450. Case 3, 11 m. 
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. Leadingham, R. 8. 


. Sanderson. Malformation of the heart, with cyanosis, Tr. Path. 
j. Siredey. Rétrécissement de l’artére pulmonaire; endocardite végétante 
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. Mautner, Hans. Beitriige zur Entwicklungsmechanik, 
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Tetralogy of Fallot; report of a case with bacterial endo- 
carditis of the pulmonary valve and collapse of both lungs, Ann. Int. Med. 
4: 620-627, 1930. 15 m. 


3. Leclere & Michel. Rétrécissement pulmonaire; communication interventricu- 


laire; bacillose pulmonaire, Lyon méd. 122: 300-302, 1914. 21 f. 


. Ménckeberg. Pulmonalstenose, Septumdefekt, abnormer Verlauf der Aorta 


und frische Endocarditis, Deutsche med. Wehnsechr. 35: 1044, 1909. 8 m. 


- Moore, Norman. Congenital disease of the heart, Tr. Path. Soe. Lond. 36: 


176-178, 1885. 3 m. 


. Nunneley, Thomas. Aorta freely communicating with both ventricles, these 


with each other, small and thin-walled pulmonary artery, with very small 
slit-like opening into the ventricle, open foramen ovale, Tr. Path. Soc. Lond. 
13: 42-44, 1862. 15 f. 


497. Parker, N. Malformation of the heart; great contraction of the pulmonary 
orifice; aorta arising entirely from the right ventricle; aperture in the 
septum ventriculorum, Tr. Path. Soe, Lond, 1: 51, 1848. 13 m. 

498. Peacock, T. B. Malformation of the heart; great contraction of the pulmonary 
orifice; deficiency in the septum ventriculorum, and open foramen ovale, 
Tr. Path. Soe. Lond. 5: 67-69, 1854. 614 m. 

499. — —. Contraction of the pulmonary orifice and artery with imperfection of 
the septum of the ventricles, and absence of the ductus arteriosus, Tr. Path. 
Soe. Lond. 7: 83-85, 1856. 12 mo. f. 

500. — —. Malformation of the heart; contraction of the pulmonic orifice; 
aorta arising equally from both ventricles, Tr. Path. Soe. Lond. 21: 78-79, 
1870. 8 m. 

901, — —. Malformation of heart; nearly complete separation between the sinus 


and infundibular portion of the right ventricle; aorta arising from both 
ventricles, Tr. Path. Soe. Lond. 21: 83-86, 1870. 15 f. 


2. Raab, Wilhelm, Weiss, Robert, Liwbeer, Bela & Rihl, Julius. Untersuchungen 


iiber einen Fall von korgenitalem Herzvitium, Wien. Arch. f. inn. Med. 7: 
367-414, 1924. 15 m. 


3. Reynolds, Russell. Malformation of the heart in a child. Cyanosis, Tr. Path. 


Soe. Lond. 8: 123-126, 1857. 13 mo. f. 
Soe. Lond. 


10: 89-90, 1859. 61% f. 


5. Shaw, H. S. <A case of congenital cardiac disease, Montreal Med. J. 32: 


140-143, 1908. 12 f. 
dé- 
veloppée sur les valvules sigmoides de l’artére pulmonaire; persistance du 
trou de Botal; communication interventriculaire, sans troubles fonctionnels, 
Gaz. d. hop. civ. et mil. (Lancette frane.) 69: 521-523, 1896, 20 m. 
Stone, W. H. A case of tricoelian heart with insufficiency of the ventricular 
septum, St. Thomas’s Hosp. Rep. 11: 57-60, 1882. 19 f. 
Voelecker, A. F. Congenital malformation of the heart, Tr. Path. Soe. Lond. 
44: 36-37, 1893. 71% f. 


PULMONARY ATRESIA 
1. With closed ventricular septum—10 cases 


Abbott, M. E. vide 190. Case 1, 9 days. 
Abercrombie, John. Congenital atresia of right ventricle; ductus arteriosus 
patent, Tr. Path. Soc. Lond. 34: 78, 1883. 5 mo. f. 


. Costa, Antonio. Atresia congenita del!’ostio della polmonare, con setto in- 


terventricolare chiuso e dotto di Botallo persistente in uomo di 20 anni, Clin. 
med, ital. 61: 567-574, 1930. 20 m. 


2. Curl, S. W. Two cases of congenital morbus cordis with atresia of the pul- 


monary artery and other defects, Lancet 1: 87, 1905. Case 2, 6 mo. 


. Jakubowitsch, Anna. Ein Fall von congenitaler Atresie der Arteria pul- 


monalis. Beitrag zur Lehre von den angeborenen Erkrankungen des 


Herzens, Zurich thesis, 1897. 58 pp. 3 mo. f. 


. Kugel, M. A. A clinical and pathological study of two cases of truncus 


solitarius aorticus (pulmonary atresia), Am. Heart J. 7: 262-275, 1981-32. 


Case 1, 6 mo. f. 


5. Lucas, R. C. Heart from a case of cyanosis, Tr. Path. Soc. Lond. 26; 26-27, 


1875. 6 days f. ; 
-athologie und Klinik 


angeborener Herzfehler, Jahrb. f. Kinderh. 96: 123-155, 1921. 14 days m. 
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. Ogle, Cyril. Atresia of the pulmonary artery, Tr. Path. Soc. Lond. 47: 28-29, 
1896. 4 mo. 

. Peacock, T. B. Malformation of the heart; obliteration of the orifice of the 
pulmonary artery; open foramen ovale and ductus arteriosus; cyanosis, 
Tr. Path. Soc. Lond, 15: 60-62, 1864. 9 days. 


2. With closed foramen ovale, defect ventricular septum—12 cases 

Abbott, M. E., Lewis, D. S. & Beattie, W. W. vide 411. Case 3, 11 m. 

d’Espine & Mallet, H. Un cas de malformation congénitale du coeur avee cy- 
anose paroxystique, Rev. de méd, 28: 941-949, 1908. 71% mo. f. 

von Etlinger, N. Zur Casuistik der angeborenen Herzfehler, Arch. f. Kinderh. 
12; 348-360, 1890-91. 4 mo. 

Habershon, 8S. H. Congenital malformation of heart and kidneys; oblitera- 
tion of pulmonary artery; aorta arising from the right ventricle; imper- 
fection of septum ventriculorum; lungs supplied from aorta by a large 
ductus arteriosus dividing into right and left pulmonary branches; horse- 
shoe kidney, Tr. Path. Soc. Lond. 39: 71-74, 1888. 4 m. 


23. Koller-Aeby. Zwei Fille von Atresie der Pulmonalis, Deutsches Arch. f. klin. 


Med. 82: 228-240, 1905. Case 1, 4 m. 

Kugel, M. A. vide 514. Case 2, 3 mo. 

Moore, Norman. Congenital malformation of the heart, Tr. Path. 
41: 55-56, 1890. 7 f. 

Moussous, Dupérié, R., Cadenaule, Ph. & Traissac. Malformation congénitale 
du coeur, Arch. d. mal. du coeur 19: 540-541, 1926. 5 mo. m. 

Peacock, T. B. Malformation of the heart—atresia of the orifice of the pul- 
monary artery; aorta communicating with both ventricles, Tr. Path. Soe. 
Lond. 20: 61-64, 1869. 13 f. 

— —. Entire obliteration or atresia of the orifice and trunk of the pulmonary 
artery; cyanosis; death from cancrum oris, Tr. Path. Soe. Lond. 22: 85-88, 

1871, 2% m. 

. Sibbald, John. Malformation of the heart, with abnormal distribution of the 
aortic branches to the lungs; from a child, Tr. Path. Soe. Lond. 8: 167-168, 
1857. 10 wk. 

Wheeler, Digby & Abbott, M. E. Double aortie arch and pulmonary atresia, 
with pulmonary circulation maintained through persistent left aortie root 
in a man aged twenty-nine, Canad. Med. Ass. J. 19: 297-303, 1928, 29 m. 


Soc. Lond. 


3. With patent foramen ovale, defect ventricular septum—18 cases 

- Bach, Francis. Case of congenital morbus cordis studied over a period of 

twelve years, Lancet 1: 1009-1011, 1928. 30 m. 

2. Baly, William. Malformation of the heart, the pulmonary artery impervious 

at its origin, ete., Tr. Path. Soc. Lond. 16: 90-92, 1859. 9 mo. f. 

. Chevers, Norman. Heart which displayel complete congenital obliteration of 

the orifice of the pulmonary artery, Tr. Path. Soe. Lond. 1: 204-205, 1848. 
Several wk. 

Christeller, Erwin. Funktionelles und Anatomisches bei der angeborenen 
Verengerung und dem angeborenen Verschluss der Lungenarterie, insbe- 
sondere iiber die arteriellen Kollateralbahnen bei diesen Zustiinden, 
Virchow’s Arch. f. path. Anat, 223: 40-57, 1917. 2 m. 


5. Curl, S. W. vide 512. Case 1, 3 mo. f. 


. Hewitt, Graily. Malformation of the heart; no cyanosis, Tr. Path. Soc. Lond. 
8: 107-110, 1857. 4 mo. m. 

. Koller-Aeby. vide 523. Case 2, 11 mo. m. 

. Osler, William. vide 213, Case 3, 13 days m. 


539. Peacock, T. B. Absence of the pulmonary artery, the aorta arising chiefly 


from the right ventricle, and giving off the pulmonary branches through 
the ductus arteriosus, Tr. Path. Soc. Lond. 1: 205-207, 1848. 11144 mo. m. 
.— —. Malformation of the heart; atresia of the pulmonary artery; aorta 
arising from right ventricle; pulmonary circulation maintained through the 
ductus arteriosus, Tr. Path. Soe. Lond. 25: 62-64, 1874. 11 mo. m. 

. Raeder, O. J. Congenital malformation of heart with complete obliteration 
of pulmonary artery, J. A. M. A. 79: 16-17, 1922. 9 days. 

. Reuben, M. S. & Steffen, W. C. A. Congenital cyanosis and congenital heart 
disease without murmurs, Areh. Pediat. 39: 811-818, 1922. 11 mo. m. 


543. Semple, Hunter. Malformation of the heart: patent foramen ovale; imperfect 


septum ventriculorum; aorta given off from the right ventricle; ductus 
arteriosus giving off the right and left pulmonary arteries; cyanosis, Tr. 
Path. Soe. Lond. 21: 80-82, 1870. 10 mo. 
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. Smith, Gregory. Malformation of the heart in a child, Lancet 1: 543-544, 


1842. 8 mo. 


. Stewart, W. B. Atresia of the pulmonary artery in a congenitally defective 


heart, J. Lab. & Clin. Med. 8: 454-461, 1923. 214 mo. f. 
. Thomson, J. & Drummond, W. B. vide 176. Case 5, 84% mo. f. 


. Weiss, Salomon. Ueber einen Fall von angeborner Stenose der Pulmonalarterie, 


Deutsches Arch. f. klin. Med. 16: 379-392, 1875. 6 m. 


. Whipham, T. R. Pathological specimen of the heart in a case of congenital 


malformation, Proc. Roy. Soc. Med. 4, pt. 1, Sect. Dis. Child.: 3-5, 1911. 2. 


XII. PULMONARY INSUFFICIENCY OR DILATATION 


1. Valvular insufficiency—-2 cases 
. Schwartz, 8S. P. & Shelling, D. H. Acquired rheumatic pulmonary stenosis and 
insufficiency, Am. Heart J. 6: 568-574, 1930-31. 22 f. 
. Stintzing, R. Ueber eine seltene Anomalie der Pulmonalklappen, Deutsches 
Arch, f. klin. Med. 44: 149-158, 1888-89. 64 f. 


2. Congenital dilatation pulmonary artery--6 cases 


. Bristowe, J. 8S. Thickening and dilatation of the pulmonary artery, and its 
ramifications, Tr. Path. Soe. Lond. 11: 80-81, 1860. 59 m. 


2. Cautley, Edmund. Congenital pulmonary regurgitation (transposition of the 


spleen), Brit. J. Child. Dis. 17: 187-189, 1920. 24 mo. f. 


3. Clarke, R. C., Coombs, C. F., Hadfield, G. & Todd, A. T. On Certain Abnor- 


malities, congenital and acquired, of the pulmonary artery, Quart. J. Med. 
21: 51-70, 1927-28. Case 1, 10 mo. f.; case 2, 6 mo. m. 


. Wiatjen, J.: Isolierte Sklerose der Pulmonalarterie im jiingsten Kindesalter, 


Deutsche med. Wehnsehr. 50: 713-715, 1924. 13 mo. m. 


55. Wilkens, G. D. Ein Fall von multiplen Pulmonalisaneurysmen, Beitr. z. Klinik 


d. Tuberk. 38: 1-10, 1918. 23 f. 


XIII. AORTIC STENOSIS AND ATRESIA 


556 


1. Subaortie stenosis—12 cases 

. Banks, J. T. Perforation of aortic valves—lcud musical murmur, Dublin Hosp. 
Gaz. 4: 33-35, 1857, 34 f. 

. Bret & Blane-Perducet. Le rétrécissement sous-aortique & propos d’un cas de 
rétrécissement sous-aortique pur, Lyon méd. 119: 261-274, 1912. 58 m. 

. Dilg, J. Ein Beitrag zur Kenntniss seltener Herzanomalien im Anschluss an 
einem Fall von angeborner linksseitiger Conusstenose, Virchow’s Arch. f. 
path. Anat. 91: 193-260, 1883. 2 m. 

. Enzer, Norbert. Anomalous congenital bicuspid subaortie valve of the heart, 
Arch. Path. 4: 966-973, 1927. 40 f. 


0. *Goldenweiser. [Pathogenesis and symptomatology of subaortic stenosis|, Med. 


Obozr. (Moscow) 77: 319, 1912. 21 m. 


31. Lauenstein, Carl. Ein Fall von Stenose des Conus arteriosus aortae, Deutsches 


Arch. f. klin. Med. 16: 374-378, 1875. 38 m. 
. Lindman, J. H. Ein Fall von Stenose des Conus arteriosus aortae, Deutsches 
Arch. f. klin. Med. 25: 510-517, 1880. 19 m. 


563. Shennan, Theodore. Note on a case of double stenosis of the aortic orifice, 


565. 


Lancet 1: 21, 1905. 19 m. 
. Smart, Andrew. A case of double stenosis of the aortic orifice, Lancet 2: 1417- 
1418, 1904. 17 f. [Appears twice on chart. ] 
Thursfield, Hugh & Scott, H. W. Subaortie stenosis, Brit. J. Child. Dis. 1): 
104-109, 1913. 14 m. 


36. Trevor, R. S. Heart with various malformations, J. Anat. & Physiol. 56: 


xliv-xlv, 1901-02. 9. 


2. Aortic stenosis—11 cases 


. Bezangon, Fernand & Azoulay, Robert. Rétrécissement congénitale de 1 ’orifice 


aortique sans autre malformation cardiaque avec endocardite récente sura- 
joutée chez une jeune fille jumelle; malformation pulmonaire et rénale 
associées; mort subite, Arch. d. mal. du coeur 17: 345-349, 1924. 24 f. 


*Not verified. 
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. Fisher, Th. Congenital aortic stenosis from a child aged four months, Rep. 
Soe. Study Dis. Child. 2: 16-18, 1901-02. 41% mo. f. 

. Hare, C. J. Malformation of the heart. Obstruction at the aortie orifice 
(only two valves). Open ductus arteriosus, Tr. Path. Soc. Lond. 11: 46-47, 
1860, 6 mo. m. 

. Laine, T. M. Heart of a child two weeks of age, with a patulous foramen 
ovale, a triangular opening in the ventricular septum, and a small and 
contracted aortic opening in which no valves could be detected, Tr. Path. 
Soc. Philadelphia 17: 83-84, 1894. 14 days. 

- McGill Museum. 47 days. 

. Ménckeberg, J. G. Demonstration eines Falles von angeborener Stenose des 
Aortenostiums, Verhandl, d. deutschen path. Gesellsch, 11; 224-229, 1907. 
4 days m, 

3. Mueller, Berthold. Ein Beitrag zur Kenntnis der angeborenen linksseitigen 
Konusverengerungen des Herzens, Virehow’s Arch. f. path. Anat. 249: 
368-373, 1924. Case 1, 51 hr. f. 

. Owen, 8S. A. & Kingsbury, A. N. vide 367. Case 1, 4 days m. 

5. Rose, H. C. Congenital malformation of the aortic valves, Tr. Path. Soe. Lond. 
24: 68-69, 1873. 13 f. 

76. Stiassny, Sigmund. Ein Fall von angeborener Myocarditis fibrosa, Centralbl. 
f. allg. Path. 12: 417-421, 1901. 4 days m. 

. Workman, C. J. Disease of the aortic valves, in a girl aged four years, Tr. 
Path. Soc. Lond. 18: 54-55, 1867. 4 f. 


3. Aortic atresia—12 cases 
. Abbott, M. E. vide 108. Case p. 297, 4 days f. 
9. Canton, Edwin. Congenital obliteration of origin of the aorta, Tr. Path. 
Soe. Lond. 2: 38, 1850. 2 days f. 
. Fraser, Alexander. Two cases of congenital lesions of the heart, Proc. New 


York Path. Soc. 21: 91-95, 1921. Case 1, 5 days m. 
9 


. Gauss, Harry. Congenital obliteration of the aorta, Am. J. Dis. Child. 12: 


606-611, 1916. 3 days m. 

. Loeser, Alfred. Ueber kongenitale Aortenstenose und fétale Endokarditis, 
Virchow’s Arch. f. path. Anat. 219: 309-319, 1915. 2 days f. 

3. Moore, C. U. & Menne, F. R. Report of a case of congenital anomaly of the 
heart—reptilian, Heart 8: 297-302, 1921. 6 days m. 

. Mueller, Berthold. vide 573. Case 2, 5 days m. 

. Philpott, Newell. Congenital atresia of aortic ring, Ann. Int. Med. 2: 422- 
427, 1928-29. 62 hr. m. 

. Schrader, G. Zwei Beitriige zu den Herzmissbildungen, Centralbl. f. allg. Path. 
42: 5-9, 1928. Case 1, 5 days m. 

. Shapiro, P. F. Truncus solitarius pulmonalis; rare type of congenital cardiac 
anomaly, Arch. Path. 10: 671-676, 1930. 4 days m. 

. Shattock, 8. G. Atresia of the aortic aperture in an infant, Tr. Path. Soe. 
Lond, 32: 38-39, 1881. 25 days. 

. Summons, W. H. vide 174. Case 11, 15 wk. m. 


XIV. ANOMALIES OF SEMILUNAR CUSPS 


1. Supernumerary cusps 
a) Of pulmonary valve—8 cases 
590. Carter, C. H. Supernumerary pulmonary valve, Tr. Path. Soe. Lond. 24: 48, 
1873. 114 m. 
591. Cattell, H. W. Anomalous extra cusp to the pulmonary valve, Tr. Path. Soe. 
Philadelphia 15: 161-162, 1891. 80 m. 
. Duckworth, Dyce. Specimen of a heart with four pulmonary valves, Tr. Path. 
Soe. Lond. 17: 113-114, 1866. 31 m. 
. Greenhow, E. H. Heart with four pulmonary valves and inecompetency of 
tricuspid valve; hypertrophy of spleen, and cirrhosis of liver, Tr. Path. Soe. 
Lond. 20: 98-99, 1869. Adult f. 
. Jenner, William. Three specimens of malformations by excess of the pulmonary 
sigmoid valves, Tr. Path. Soe. Lond. 4: 102-105, 1853. Case 1, 19 m.; 
ease 3. 
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. Peacock, T. B. Two specimens, showing the condition of the heart after death 
from different forms of phthisis—destruction of one supra-renal capsule 
without bronzing—supernumerary valve at orifice of pulmonary artery, Tr. 
ath. Soc. Lond. 14: 126, 1863. Case 2, 46 m. 

Wilson, J. C. Heart showing anomalous arrangement of the leaflets of the 
pulmonary valve, these being four in number, Tr. Path. Soe. Philadelphia 
7: 57-58, 1878. 55 m. 


b) Of aortic valve—2 cases 
Abbott, M. E. On the relative incidence and clinical significance of a con- 
genitally bicuspid aortic valve; with five illustrative cases. In Contribu- 
tions to the medical sciences in honor of Dr. Emanuel Libman. N. Y., 
International pr., 1952. v. 1, pp. 1-38. Case 4, 51 m. 
. de Vries, W. M. Ueber Abweichungen in der Zahl der Semilunarklappen, 
Beitr. z. path. Anat. u. z. allg. Path. 64: 38-54, 1918, 41 m. 


2. Reduced number 
a) Bicuspid pulmonary valve—t1 case 
. Paget, James. On obstructions of the branches of the pulmonary artery, Med.- 
Chir. Tr. (Lond.) 27: 162-188, 1844. Case 6, 20 f. 


b) Bicuspid aortic valve—32 cases 
600. Abbott, M. E. & Chase, W. H. Bicuspid aortic valve of congenital origin 
with associated defect of the interventricular septum and streptococcal endo- 
carditis with mycotic aneurysm of left coronary artery and extensive 
recent infarction of myocardium of left ventricle, J. Tech. Methods 12: 
171-174, 1929. 34 m. 

Baumgartner, E. A. Bicuspid aortic valve—report of a case, Clifton Med. 
Bull. 8: 17-21, 1922. 39 f. 

Déteindre, Willy. Ueber einige Falle von zweiteilige Aortenklappen und ihre 
pathologische Bedeutung, Zurich thesis, 1895, 42 pp. Abst. Centralbl. f. 
allg. Path. 6: 358, 1895. Case 1, 25 m.; case 2, 42 m.; case 3, 50 m. 

Garrod, A. E. Malformation of the aortic valves; uleerative endocarditis; 
associated malformation of the liver, Tr. Path. Soc. Lond. +8: 42-45, 1897. 
59 m. 

Greenfield, W. S. Congenital malformations of the aortic valves, consisting in 
the existence of two segments only, Tr. Path. Soc. Lond. 27: 110-113, 1876. 
68 m. 

Lewis, Thomas & Grant, R. T. Observations relating to subacute infective 
endocarditis; notes on normal structure of aortic valve; bicuspid aortic 
valves in subacute infective endocarditis, Heart 10: 21-99, 1923. Case 1, 


10 wk.; case 2, 21; case 3, 31 m.; case 4, 68 m.; case 7, 38 m.; case 8, 
40 m.; case 9, 33 m.; case 10, 28 m.; case 11, 30 m.; case 12, 32 m.; case 
13, 24 m. 
606. Obré, Henry. Malformed aortic valves, Tr. Path. Soc. Lond. 4: 101-102, 1853. 
6 wk. 
607. Osler, William. On the condition of fusion of two segments of the semilunar- 
valves, Montreal General Hosp. Rep. 1: 253-242, 1880. Case 1, 26 m.; case 
2, 20 m.; case 3, 42 m.; case 4, 42 m.; case 5, 45 m.; case 6, 40 m.; ease 7, 
8 mo. fetus. 
Peacock, T. B. Case of acrtic valvular disease, probably originating in mal- 
formation, ete., Tr. Path. Soe. Lond. 27: 59-67, 1876. 11 f. 
. Quain, Richard. Malformations of the aortic valves in an infant. Sudden 
death. Fatty degeneration (?), Tr. Path. Soc. Lond. 4: 96-99, 1853. 6 
mo. m. 
Shelby, E. P. Jr. Aortic valve with only two segments; adult heart; con- 
genital origin, Proc. New York Path. Soc. 23-26, 1897-98, 40 m. 
Sieveking, E. H. Atheromatous deposit, and rupture of one valve of the 
aorta. Congenital union of two of the valves, Tr. Path. Soe. Lond. 4: 
100-101, 1853. 26 m. 
2. Ucke, H. Ein Beitrag zur Casuistik der Klappenanomalien der Aorta, Virchow’s 
Arch. f. path. Anat. 140: 206-208, 1895. 23 m. 
Williams. Malformation of aortic valves, Tr. Path. Soc. Lond. 15: 63, 1862. 
68 m. 
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3. Defect 
a) Of pulmonary valve—no cases 
b) Of aortic valve—1 case 
Hektoen, Ludvig. vide 328. Case 2, newborn f. 


XV. TRICUSPID AND MITRAL STENOSES 


615. 


616, 


617. 


1. Tricuspid stenosis—3 cases 

Delhaye, A. & De Groodt, A. Endoecardite végétante des valvules du ventricule 
droit chez un adolescent porteur d’une malformation congénitale du coeur, 
Areh. d. mal. du coeur 20: 3209-316, 1927. 16 m. 

Peacock, T. B. Malformation of the heart. Contraction of the right auriculo- 
ventricular orifice with two small apertures in the septum ventriculorum, 
Tr. Path. Soe. Lond. 5: 64-67, 1854. 7 mo. f. 

Stow, Bond. Congenital tricuspid stenosis complicated by mitral stenosis, Am. 
J. Med. Sei. 130: 329-336, 1905. 28 f. 


2. Tricuspid atresia—16 cases 


. Barlow, Thomas. Congenital heart disease; two eases, Tr. Path. Soc. Lond. 27: 


140-142, 1876. Case 1, 12 wk. f. 


. Bernstein, E. P. A case of congenital heart disease, Proce. New York Path. Soe. 
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623. 


624, 


625. 


626. 
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6: 29-32, 1906. 234 m. 

Blackford, L. M. & Hoppe, L. D. <A functionally two-chambered heart, Am. 
J. Dis. Child. 41: 1111-1122, 1931. 7 mo. m. 

Cathala, Jean & Tisserand. Cyanose paroxystique par atrésie tricuspidienne, 
Bull. et mém. Soe. méd. d. hép. de Paris 50: 501-505, 1926. 3 mo. f. 
Corsdress, Otto. Ueber ein Cor biloculare bei Situs viscerum inversus, Monat- 

sehr. f. Kinderh. 28: 193-198, 1924. 4 mo. 

Crocker, H. R. A case of congenital malformation of the heart, Tr. Path. 
Soe. Lond. 30: 276-277, 1879. 7 mo. m. 

Hedinger, E. Transposition der grossen Gefiisse bei rudimentirer linken 
Herzkammer bei einem 56jahrigen Frau, Centralbl. f. allg. Path. 26: 529- 
535, 1915. 56 f. 

Hess, J. H. Congenital atresia of the right auriculoventricular orifice with 
complete absence of tricuspid valves, Am. J. Dis. Child. 13: 167-173, 1917. 
8144 mo. m. 

Kelly, Charles. Malformation of the heart in a case of cyanosis, Tr. Path. 
Soc. Lond. 19: 185-186, 1868. 5 mo. 

Kiihne, Marie. Ueber zwei Fille kongenitaler Atresie des Ostium venosum 
dextrum, Jahrb, f. Kinderh. 63: 255-249, 1906. Case 1, 7 mo.; case 2, 9 
mo. 


. Miller, A. J. Congenital heart disease with partial situs inversus, absence of 


inferior vena cava and other anomalies, Am. J. Path. 1: 467-476, 1925. 
10 wk. f. 


29. Moore, Norman. Congenital malformation of the heart, Tr. Path. Soe. Lond. 


43: 31-32, 1892. 5 mo. m. 


. Nuhn. Ueber eine seltene fehlerhafte Bildung des Herzens, namentlich ange- 


bornen Mangel des Ostium venosum der rechten Herzkammer, Ztschr. f. 
ration. Med. 24: 1-11, 1865. 6 wk. f. 


. Sieveking, E. H. Congenital malformation of the heart. Absence of the riglit 


auriculo-ventricular orifice, patulous foramen ovale, defective interventricu- 
lar septum, Tr. Path. Soc. Lond. 5: 97-99, 1854. 9 wk. 


. Wieland, Emil. Zur Klinik und Morphologie der angeborenen Tricuspid- 


alatresie, Jahrb. f. Kinderh. 79: 520-343, 1914, 4 mo. f. 


3. Mitral stenosis—6 cases 


. Carmichael, James. Congenital heart disease; patent ductus arteriosus; mitral 


635. 
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stenosis, Edinburgh Hosp. Rep. 2: 298-303, 1894. 3 f. 

Donnally, H. H. Congenital mitral stenosis, J. A. M. A. 82: 1818-1221, 1924. 
57 hr. f. 

Fisher, Th. Congenital mitral stenosis in a child aged fifteen months, Rep. Soe. 
Study Dis. Child. 2: 13-15, 1901-02. 15 mo. m. 

Labbé, Marcel. Rétrécissement mitral pur et nanisme, Presse méd. 16: 497- 
499, 1908. 27 m. 
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. Summons, W. H. vide 174. Case 14, 1% f. 
. Willock, E. F. Rare form of congenital cardiac abnormality, Lancet 
1400, 1925. 3 mo. m. 


4, Mitral atresia—é cases 
Blackmore, Edward. Report of a singular case of malformed heart, Edinburgh 
Med. & Surg. J. 33: 268-273, 1830. 34% f. 

. Lawrence, T. W. P. & Nabarro, David. <A case of congenital malformation of 
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. MeIntosh, C. A. Cor biatriatum triloculare, Am. Heart J. 1: 755-744, 1925-26. 
5 wk. m. 

. Théremin, Emile. vide 318. Obs. 106, 2 days m. 

Wood, R. H. & Williams, G. A. vide 293. Case 2, 72 hr. m. 


XVI. ANOMALIES OF AURICULOVENTRICULAR CUSPS 


1. Double orifices 
a) Of tricuspid orifice—-1 case 
Lutz, J. J.  Perforate posterior tricuspid leaflet (double tricuspid orifice), 
Tr. Chicago Path. Soe. 15: 148-145, 1981, 48 m. 


b) Of mitral orifice—8 cases 

. Abbott, M. E. vide 85. Case p. 759-760 (2nd ed. 1915, p. 407-408; Ist ed. 
1910, p. 393-394), 5. 

. Camisa, G. Zwei neue Fille von Ostium atrio-ventricular sinistrum duplex, 
Centralbl. f. allg. Path. 23: 1027-1031, 1912. Case 1, adult f.; case 2, 53 f. 

. Cohn, Isidor. Ueber doppelte Atrio-ventrikularestien, Kénigsberg thesis, 1896. 
21 pp. Abst. Centralbl. f. allg. Path. 8: 825, 1897. 71 m. 
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. Greenfield, W. S. Double mitral valve, Tr. Patli. Soc. Lond, 27: 128-129, 1876. 
28 m. 
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51. Stuhlweissenburg, O. Ostium atrioventriculare sin. duplex, Centralbl. f. allg. 
Path. 23: 342-348, 1912. 36 f. 
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52. Abbott, M. E. & Weiss, Edward. vide 285, Case p. 484-485, 16 m. 

53. Arnstein, Alfred. Eine seltene Missbildung der Trikuspidalklappe (‘‘ Eb- 
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54. Geipel, Paul. Missbildungen der Tricuspidalis, Virechow’s Arch. f. path. Anat. 
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56. Ariel, M. B. Ein seltener Fall von angeborenem Herzfehler bei einem Neuge- 
borenen, Virchow’s Arch, f. path. Anat. 277: 501-506, 1936, 2 days m. 


57. Enzer, Norbert. Personal communication. 14 f. 


XVII. PATENT DUCTUS ARTERIOSUS 
1. Simple patency—92 cases 
658. Abbott, M. E. vide 215. Case 4, 33 m. 
659. de Almagro, Manuel. Etude clinique et anatomo-pathologique sur la persistance 
du eanal artériel, Paris thesis no, 63, 1862. 120 pp. 19 f. 
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Bommer, Max. Ueber offenen Ductus arteriosus Botalli, Freiburg thesis, 1900. 
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——. A fatal case of icterus necnatorum—microscopical changes in the liver, 
Proc, Roy, Soc. Med. 2, pt. 1, Sect. Dis. Chiid.: 172-177, 1909. 19 days f. 
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Chevers, Norman. Permanence of the ductus arteriosus, and constriction of 
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73. Darier, J. Persistanee du canal artériel chez une femme de 51 ans, Bull. Soe. 


anat. de Paris 60: 55-58, 1885. 51 f. 
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. Reid, John. Four cases of aneurysm of the arch of the aorta and a case of 


diaphragmatic hernia, Edinburgh Med. & Surg. J. 53: 95-112, 1840. Case 3. 


60 m. 

ense of ulcerative endocarditis, Brit. 
Med. J. 1: 640-642, 1889. 17 m. 
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3. Absence of ductus arteriosus—no cases 
XVIII. COARCTATION OF THE AORTA 
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740. Abbott, M. E. & Hamilton, W. F. Complete obliteration of the descending arch 
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Libman, E. Congenital stenosis of the aorta at the isthmus, Proc. New York 
Path. Soe. 2: 20-24, 1902. 63 m. 


764. Loeper & Marchal, G. Un cas d’imperméabilité congénitale de |’isthme aortique 


compliqué d’endocardite maligne, Bull. et mém., Soe. méd. d. hép. de Paris 
46: 1190-1192, 1922. 18 m. 


765. Liittich. vide 736. Case 1, 26 m. 
766. MeGill Museum. 63 f. 


767. Martens, 


Gustav. Zwei Fille von Aortenatresie, Virchow’s Arch. f. path. 
Anat. 121: 322-335, 1890. Case 1, 24 f. 
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XIX. HYPOPLASIA OF THE AORTA—2 Cases 
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d. deutschen path. Gesellsch. 12: 242-247, 1908, 41% mo. f. 
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Folgen, Virchow’s Arch. f. path. Anat. 242: 14-25, 1925. Infant. 
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bei einem 6ljihriger Mann, Frankfurt. Ztschr. f. Path. 32: 1-7, 1925. 
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2. Right coronary into coronary sinus—1 case 
. Halpert, Béla. Arteriovenous communication between right coronary artery 
and coronary sinus, Heart 15: 129-153, 1929-30, 54 m. 


3. Aneurysm right coronary—1 case 
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left coronary artery, Arch, Int. Med, 38: 222-225, 1926. 46 m. 


XXII. ANOMALOUS PULMONARY ARTERIES—) Cases 
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Helvetica 8: 68-105, 1777. 2 f. 

845. Hyrtl, J. Venen-Varietiiten, Med. Jahrb. d. k. k. Osterr, Staaten 18: 5-13, 
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XXIII. ANOMALIES OF GREAT VEINS 
1. Of systemic vein (persistent left superior vena cava)—9 cases 
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332, 1914. m. 
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4, 24 f. 
. Shattock, S. G. Specimen of double vena cava (persistent left duct of Cuvier) 
the vessel of the left side being the larger, Tr. Path. Soe. Lond. 35: 130- 
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. Walsham, W. J. Persistent left superior vena cava, Tr. Path. Soe. Lond. 
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2. Of pulmonary veins—4 cases 


. Butka, H. E. Congenital heart defects with report of an unusual case, Cal- 
ifornia & West. Med. 28: 497-498, 1928. 31 m. 

55. Dean, J. C. & Fox, G. W. A left pulmonary vein emptying into the left in- 
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56. Harris, H. A., Gray, S. H. & Whitney, Caroline. The heart of a child aged 
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auricle to the right internal jugular vein, transposition of the great vessels 
and left superior vena cava, Anat. Rec. 36: 31-49, 1927. 22 mo. m. 

. Hu, C. H. Congenital malformation with anomalous insertion of pulmonary 
veins, absence of spleen, situs inversus of abdominal viscera and other 


developmental errors, Am. J. Path. 5: 589-896, 1929. 7 m. 


XXIV. CONGENITAL ARTERIOVENOUS ANEURYSM—6 cases 


858. von Frisch, Otto. Beitrag zur Behandlung peripherer Aneurysmen, Arch. f. 
klin. Chir. 79: 515-572, 1906. Case 10, 20 f. 

859. Halsted, W. S. Congenital arteriovenous and lymphaticovenous fistulae; unique 
clinical and experimental observations, Tr. Am. Surg. Ass. 37: 262-272, 
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860. Reid, M. R. Studies on abnormal arteriovenous communications acquired and 
congenital; report of a series of cases, Arch. Surg. 10: 601-638, 1925. Case 
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Rienhoff, W. F., Jr. Congenital arteriovenous fistula; an embryological study 
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also J. A. M. A. 83: 743-750, 1924. Case 5, 18 m.; case 6, 55 f.; case 19, 
20 m. 
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ABBOTT OUTLINE FORM 


During the last year of her life Dr. Abbott held a grant from the 
Carnegie Foundation for aid in the preparation of a proposed text- 
book on congenital cardiac disease. In order to facilitate the labor of 
compiling data on the many individual cases, assembled from the litera- 
ture and from her personal experience, which formed the background 
for her proposed text, the accompanying outline was made and utilized, 
under her direction. It presents in succinet form all the information 
which seems to be of significance in the study of a ease of congenital 
cardiac disease. Dr. Abbott intended to publish this form, that it 
might be available for the use of others preparing reviews and statistical 
monographs, and for the guidance of authors desiring to report in- 
dividual eases. As the acknowledged authority in her field, Dr. Abbott 
frequently received manuscripts for criticism and revision, and she 
recognized the potential value of this outline as a guide to reporters. 
There are now in the American literature several papers published since 
1940 by physicians who received this form from Dr. Abbott’s office, and 
used it for the revision of their manuscripts. 


Abbott Outiine Form for Congenital Heart Disease 
Age Sex Race 
PATHOLOGY 
Lesion 
Termination: — stillborn sudden death congestive failure 
Cause of death: congenital heart lesion aequired valvular disease 
bacterial endocarditis or endarteritis tuberculosis 
cerebral vascular disease accidental operation for CHD 


other causes 


Autopsy: hours post mortem Parts examined: 


Foetal Passages: patency of ductus arteriosus (shape: 
foramen ovale auricular septum ventricular septum 
Arteries: atheroma 
arteritis 
Pulmonary artery: dilatation circumference diameter 
hypoplasia 
Aorta: dilatation circumference dizmeter 
hypoplasia coarctation 
Collateral circulation 
Coronary arteries and veins 
Heart: apex 
transposition: atria ventricles arteries veins 
hypertrophy: RA mm, RV mm, LA mm, LV mm. dilatation 
weight Gm. thoracic diameter em. heart diameter em. 
hypoplasia : 
valve rings: aortic em. pulmonary em, mitral ecm. tricupsid em. 
disease: chronic 
acute 
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cusp anomalies: 


miscellaneous notes on gross findings: 


microscopic cardiae findings: 
Bacteriological : 
Other organs: infarets 
associated congenital anomalies 


ANAMNESIS 

History of cardiac illness: earliest signs (age) 
first diagnosed as CHD (age) 

Terminal illness: admitted (date) died (date) 
chief complaint 


course 
Past history: maternal health during pregnancy 
birth 
infaney and after—infectious diseases 
tuberculosis rheumatic fever 
congenital syphilis syphilis 
others 
Family diseases: syphilis 
tuberculosis rheumatic fever 


alcoholism (drugs) 


mongolism 
parental exposure to x-ray and radium 
Family history and examination 
relationship of parents (diagram) 
Table of patient and siblings arranged by pregnancy rank (1, 2, 3, to head the 


eolumns). 


| 
2) 


1 2 3 4 5 6 


Sex 
Miscarriage 
Stillbirth 
Premature (week) 
Full term 
Age 7 
Alive 
Dead 
Cause death 
Heart. 
Other defects 
Health (if alive) 
Table of patient’s children arranged by pregnancy rank. Patient’s parents. 
1 2 3 4 5 6 Father Mother 


Sex 

Miscarriage, ete. 
Age 

Alive 

Dead 

Cause death 
Heart 

Other defects 


Health (if alive) 
Data concerning affected relatives (cousins, uncles, aunts, grandparents, ete.) 


CLINICAL OBSERVATIONS 


Symptoms: cyanosis (slight moderate marked terminal ; general 
lips retinae ) clubbing (nose extremities ) 
dyspnea dyspneie attacks orthopnea cough dysphonia — pallor 


dysphagia pain palpitation 
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hemorrhage: epistaxis blood in sputum frank hemoptysis other 
edema ascites 

menses: onset regularity 

cerebral: syncopic attacks other 

development: height weight remarks 


Notes for prognosis: (occupation, mental development, habits, ete.) 


Physical signs: respiration pulse: rate, character 
precordial bulge pulsation 
apex impulse: seen felt location 
thrill: timing location 


dullness: enlarged 


sounds: general— 


detail—A pex Pulmonary Aortic Triscuvid 
3. 
murmurs: Location Transmission First Noticed 


continuous 
presystolic 
systolic 
diastolic 
double 
heart rhythm rate 
liver 
spleen 
lungs 
other notes 
Tests: urine 
syphilis: (state method used) 
R. B. C. Heb. W. B. C. Smear 
Blood culture Blood pressure 
X-rays: fluoroscope 
orthodiagram (chest plate): heart measurements 
Electrocardiography : 


Other tests: 


Clinical Report 


A CASE OF AORTO-PULMONIC COMMUNICATION INCIDENT 
TO A CONGENITAL AORTIC SEPTAL DEFECT: 
DISCUSSION OF EMBRYOLOGIC CHANGES INVOLVED 
SAMUEL G. SHEPHERD, M.D., Lr. Cot, Feri R, Park, M.C., A.U.S., AND 
J. Roperick M.D. 

PHILADELPHIA, PA. 


NTIL William B. Porter’s recent article on ‘‘The Syndrome of 

Rupture of an Aortie Aneurysm Into the Pulmonary Artery,’”' 
very little had been written on the clinieal entity which exists when 
there is a communication between these two vessels. It is interesting 
to note, however, that, as early as 1835, Hope referred to two instances 
of rupture of an aortie aneurysm into the pulmonary artery which were 
reported by M. M. Payne and Zeink,? and Wills,* respectively. 

In the cases reported by Porter, the communication resulted from the 
rupture of an aortie aneurysm, syphilitic in origin, into the pulmonary 
artery. Our patient, however, developed his fistulous opening between 
the aorta and the pulmonary artery as the result of a congenital defect. 
According to M. E. Abbott,‘ a defect of the aortie septum may be situ- 
ated above the valves, or, more commonly, it occupies the right aortic 
sinus of Valsalva and directly communicates with the pulmonary conus, 
or the defect exists as a thin-walled aneurysmal sae which undergoes rup- 
ture in later life. Not infrequently a bulbar septal defect below the 
aortic cusps is also present. 

Most congenital defects are caused by abnormalities in the formation 
of the septum which divides the heart into a right and a left side. About 
the fifth week of fetal life a septum between the aorta and pulmonary 
artery appears, and its formation is completed before the eighth week 
of fetal life. Concomitantly with the formation of the septum, rotation 
of the heart occurs, so that the aorta is placed to the left and posterior, 
and the pulmonary artery lies to the right and anterior. Defects ensue 
if there is interference with fusion of the septa, or when the heart rotates 
incompletely or not at all. The type and extent of the anomaly depend 
on the period at which the arrest occurred. 

In the development of the heart the bulbus cordis becomes partially 
enveloped by the rapidly growing primitive atrium, and the groove 
against which the bulbus cordis lies is the first indieation of a division 
into right and left atria. A subdivision into definite chambers is ae- 
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complished by the formation of a septum, the septum primum, which 
grows downward into the cavity to meet a septum growing from below, 
the septum intermedium. However, a communication is re-established 
between the two atria by the formation of an opening in the upper part 
of the septum primum, the foramen ovale. This opening persists until 
birth, and is closed normally by the fusion of the septum primum with 
the septum secundum, which grew downward from the upper wall of the 
atrium immediately to the right of the foramen ovale, or septum primum. 

By the growth of a septum from the lower part of the ventricle, two 
chambers are formed. <An interventricular foramen exists for a time 
ventrally, because the dorsal part of the septum grows more rapidly than 
the ventral, and joins the dorsal part of the septum intermedium above. 
However, closure is effected ultimately by the fusion of the aortie septum 
with the ventricular septum. 

When, during the elongation and rotation, the developing heart as- 
sumes the S-shaped configuration, the bulbus cordis lies ventral to the 
primitive ventricle, so that the adjacent walls of the bulbus cordis and 
the primitive ventricle are in apposition. These subsequently fuse and 
are obliterated, thus establishing a free communication between the bul- 
bus cordis and the right ventricle. The bulbus cordis remains separated 
from the left ventricle by the upward growth of the ventricular septum, 
and remains an integral part of the right ventricle, of which it forms 
the infundibulum. The bulbus cordis at the junction with the truncus 
arteriosus is brought ventral to, and in approximation with, the atrial 
canal. 

The aortie septum presents itself as two ridgelike thickenings project- 
ing into the lumen of the truncus arteriosus and bulbus cordis. These 
projections ultimately meet and fuse to form a septum which courses 
spirally toward the proximal end of the truncus arteriosus, thus divid- 
ing it into two vessels, the aorta and pulmonary artery. Proximal to 
the heart, the pulmonary artery lies anterior to the aorta, but they are 
side by side above. In the proximal portion of the aortic septum four 
endocardial cushions develop, and in the bulbus cordis two endocardial 
thickenings form. These unite to make a short septum which joins 
with the aortic septum above and with the ventricular septum below, 
thus bringing the bulbus cordis into communication with the pulmonary 
artery, while the left ventricle is in continuity with the aorta. The 
pulmonary artery communicates with the sixth pair of aortie arches, and 
the aorta communicates with the remaining aortic arches. 

The four endocardial cushions at the proximal portion of the truncus 
arteriosus, namely, the anterior, posterior, and the two lateral, are sub- 
sequently affected by the development of the aortic septum, which, as 
it grows downward, divides the lateral thickenings into two, thus giving 
origin to six thickenings, the anlages of the semilunar valves, three at 
the aortie and three at the pulmonie orifice. Expansion of the bases 
of the ventricles produces an invagination at the atrioventricular por- 
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tion of the heart, thus forming the rudiments of the lateral cusps of the 
atrioventricular valves, and the downward development of the septum 
intermedium forms the mesial or septal walls of the cusps. 

In the case we are presenting, the aortic septal defect existed as a 
thin aneurysmal sae which ruptured later in life, thus establishing the 
aorto-pulmonie communication, with the attendant physical signs of an 
arteriovenous shunt which are encountered in these cases. There was no 
evidence of the arterial wall degeneration or pressure erosion which 
have usually been reported in similar cases. 


CASE REPORT 

A. C., a Negro, aged 41 years, a chauffeur and butler, was admitted 
to the Presbyterian Hospital Jan. 3, 1935, complaining of severe dysp- 
nea. He had been in apparently good health until four months pre- 
viously, when he developed postprandial indigestion characterized as a 
‘‘lump in the chest,’’ with associated dyspnea. These symptoms were 
relieved somewhat by bisodol, essence of peppermint, and other remedies 
which he tried empirically. Appvoximately seven weeks before admis- 
sion he contracted a ‘‘eold’’ which proved to be intractable to his treat- 
ment, so that he sought aid in the hospital’s receiving ward. It was 
then that he was told for the first time that he had heart disease. His 
cold was treated effectively, and he was referred to the eardiae clinic. 
However, the cough and dyspnea persisted, although the cold apparently 
cleared up. During the year prior to his hospital admission he lost 23 
pounds and became easily fatigued and dyspneic. 

The past medical history was noteworthy because of frequent attacks 
of tonsillitis, a chanere in 1916, and, subsequently, an ulceration on the 
penis, at the same site, one year before his hospital admission. He had 
had a gonorrheal infection in 1917 and ‘‘rheumatism’’ in 1933. He 
was in the Army in 1917, and apparently there was no evidence of 
sardiae disease at that time. There was no familial history of heart 
disease or other chronic disease. 

General physical examination revealed a middle-aged, cooperative, 
robust Negro lying in bed with only one pillow under his head, appar- 
ently comfortable except for slight dyspnea. The pupillary reflexes 
were normal, the mucous membranes pale, and he had herpes labialis 
simplex. The chest was symmetrical, and the percussion note and tac- 
tile and vocal fremitus were normal, with coarse, moist rales at the 
bases of the lungs. The pulse rate was regular at 118/minute; the 
blood pressure in the right arm was 170/85, and 155/60 in the left. 
The apex beat was in the fifth intercostal space outside the nipple line. 
There was a coarse, continuous thrill over the precordium throughout 
the eardiae eycle, associated with a continuous, roaring, machine-like 
murmur which was heard best in the aortic area and over the upper 
portion of the sternum. The liver was smooth and tender, and extended 
8 em. below the costal margin. There was no ascites, peripheral edema, 
or evidence of pulmonary osteoarthropathy. No neurological abnormali- 
ties were found. Examination of the vocal cords revealed no abnormali- 
ties. 

Laboratory Studies—The blood Wassermann and Kahn reactions 
were positive (4 plus). Electroeardiographic study revealed sinus tachy- 
cardia and a rate of 120. A teleoroentgenogram revealed the following 
eardiae measurements: Left base, 9.5 em., right base, 6.5 em., eardio- 
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thoracic ratio, 16 to 25 em. at the level of the fifth rib, oblique diameter, 
16.4 em., transverse diameter across the auricles, 12 em., and arch of 
the aorta at the level of the first anterior interspace, 5 em. The right 
dome of the diaphragm was considerably higher than the left, and both 
pulmonary fields were very nearly filled with an extensive mottled in- 
filtration which was fairly evenly distributed and bilaterally equal. 
Subsequent fluoroscopic study and a roentgenogram made in the left 
lateral position showed a rather unusual bulging on the anterior surface. 

The patient was hospitalized for forty-nine days, during which time 
it was believed that he had either a dissecting aneurysm of the aorta, 
with rupture into the pulmonary artery, or an aneurysm of the left 
anterior sinus of Valsalva, with perforation into the pulmonary conus. 

He was discharged improved, and sent to the cardiae clinic, and from 
Feb. 21, 1935, until Nov. 27, 1935, he showed but little additional im- 
provement; he had periodic decompensation, which was remedied by 
bed rest, digitalis, and purine drugs. Ultimately, however, he became 
markedly decompensated, with pronounced cyanosis of the lips, mucous 
membranes, and finger tips, engorgement of the cervical veins even in 
the orthopneie position, severe dyspnea with frequent paroxysms of 
coughing, bilateral hydrothorax, hepatic engorgement with its attendant 
tenderness, ascites, and dependent edema. Death occurred nine months 
after his discharge from the hospital, on Dee. 1, 1935. 


Fig. 1.—View of the defect as seen from the aortic aspect. Note the aortic valve 
cusps running into the defect. 


Post-mortem examination revealed the following: The pericardial 
sae contained approximately 700 ¢.c. of straw-colored fluid. The heart 
showed a slight dextrorotation. It weighed 500 grams. In the aorta, 
immediately above the junction of the right posterior and the anterior 
leaflets, there was an opening 2 em. in diameter which had a smooth 
edge. This opening connected the aorta with a sae 1.5 em. deep and 
3 em. across. The sae bulged into the right ventricle just below the 
valve leaflets. In the pulmonary artery there was a small opening, 1 
em. in diameter, in the left anterior sinus of Valsalva. This opening 
connected the pulmonary artery with the aneurysmal sae described 
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above. All of the valves appeared normal except the left anterior pul- 
monary leaflet, which was somewhat shortened as a result of contraction 
around the opening in the pulmonary artery. The left ventricular wall 
was 1.4 em. thick, and the right, 0.5 em. The circumferences of the 
various valve orifices were as follows: aortic, 7 em., pulmonie, 9 em., 
mitral, 11 em., and tricuspid, 12 em. In the ascending arch of the aorta 
there were several sears in the media caused by fibrous tissue growth. 
The coronary arteries were patent and appeared grossly normal. The 
myocardium had a normal red color and revealed nothing unusual. The 
blood vessels of the heart walls were thickened. No microscopic changes 
were found in the aorta. 


Fig. 2.—Looking toward the pulmonary arterial opening of the defect. Note the 
cusp of the pulmonary valve running through the opening. This cusp is attached 
inside the saclike dilatation between the pulmonary artery and the aorta. 

COMMENT 

This case is of interest because: (1) the patient lived for approxi- 

mately two years after the communication between the aorta and the 


pulmonary artery became established; (2) the patient was in the Army 
in 1917, and presumably no cardiac abnormality was encountered at 
that time; (3) although the patient had syphilis, no evidence of cardio- 
vascular syphilitic involvement was present; and (4) the correct diag- 


nosis was proposed ante mortem. 

In conclusion, the possibility of a communication between the aorta 
and the pulmonary artery must be considered when the following signs 
and symptoms present themselves: (1) continuous and severe dyspnea, 
with signs of pulmonary stasis that are not proportionate to the respira- 
tory embarrassment; (2) signs of right-sided cardiac failure; (3) a 
loud, continuous, roaring, machine-like murmur, heard best in the aortic 
area and over the upper portion of the sternum, and associated with a 
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coarse, continuous thrill throughout the cardiae cycle, best felt at the 
site of maximal intensity of the murmur; (4) cardiae enlargement, but 
not aortie in type; (5) electrocardiogram showing no abnormal axis 
deviation, or a tendency to, or progression toward, right axis deviation; 
(6) a murmur as described, but no symptoms or signs to fulfill the 
criteria for establishing a diagnosis of patency of the ductus arteriosus. 


SUMMARY AND CONCLUSIONS 


1. A ease of aortic septal defect, with a communication between the 
aorta and pulmonary artery, is described. 

2. A brief recapitulation of the signs and symptoms of this condition 
is given. 

3. The embryology of the heart is reviewed briefly. 
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Selected Abstracts 


Wiggers, H. C.: Cardiac Output and Total Peripheral Resistance Measurements 
in Experimental Dogs. Am. J. Physiol. 140: 519, 1944. 


The technical procedures for determining cardiac output have been improved 
by (a) proper adjustment of the concentration and rate of infusion of the NaCl 
solution so that the salt appeared in sufficient concentration in the femoral blood 
stream to be easily detected without, at the same time, provoking any abnormality 
of cardiac action and a consequent artificial change in cardiac output, (b) technical 
and instrumental improvements for detecting the arrival of the uniform blood-NaCl 
mixture in a femoral artery, (¢) advancements in the technique of withdrawing a 
sample of the uniform mixture for electroanalysis, and (d) improvement in the 
aceuracy of electrotitration of the control sample to match the blood-NaCl sample. 

As a result of the above expedients, the method has been improved to the ex- 
tent that constantly reproducible measurements of cardiac output were obtained in 
145 tests on 42 dogs. Furthermore, statistical analyses revealed that the standard 
deviation from the mean of these measurements was smailer than any which have 
been reported for dogs by other investigators. Comparisons of values obtained 
almost simultaneously by this modified Stewart method and by the more generally 
accepted Fick method were as comparable as could be expected in both normal and 
hypotensive dogs. 

In 20 dogs, in which arterial blood pressure remained stable, the mean circulatory 
index, expressed in liters/sq.M./min. was 2.77 and the average of the individual varia- 
tions was only 0.05. In the remaining 22 dogs, in which arterial pressures fluctu- 
ated somewhat (18; S.D. + 13 mm. Hg) the circulatory index was of the same order 
of magnitude (2.94), but the average of the individual variations was greater 
(0.19). There appears, therefore, to be a definite relation between the constancy 
of consecutive measurements to be expected and the stability of arterial blood 
pressure. 

Although it appears from the results of this and other investigations that the 
control circulatory index of anesthetized mongrel laboratory dogs generally ranges 
from 2.5 to 3.3, such values cannot be considered as sufficiently restricted to justify 
their adoption as controls for any given experiment. On any occasion where it is 
anticipated that the proposed experimental procedure will modify the cardiac out- 
put, it is absolutely essential that several consistent control measurements be ob- 
tained. The modified Stewart method excels in its ability to provide quickly such 
repetitive cardiac output values for consideration by the investigator. 

An analysis of these and previously reported data indicates that equivalence in 
values for the circulatory index in man and dog, or for that matter, among any of 
the animal species, has not been adequately demonstrated. 

The total peripheral resistance of the intact dog under control conditions, con- 
cerning which only very meager information has been published, ranged in these 
dogs from 3,100 to 9,400 A.U. In 105 of 145 measurements, however, it fell within 
narrower limits (3,600-5,400 A. U.). In certain chronic experiments in which con- 
trol total peripheral resistance values cannot be obtained prior to the institution 
of experimental procedures (say states of hypotension or hypertension), the above 
range for control determinations offers some guide as to the extent to which total 
peripheral resistance changes may be concerned. Since little correlation was ob- 
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served between the total peripheral resistance and body surface area, the advantage 
of introducing surface area into the equation for computing total peripheral re- 
sistance seems dubious, 

AUTHOR. 


Joseph, N. R.: A Direct Current Dielectrograph for Recording the Movements 
of the Heart. J. Clin. Investigation 23: 25, 1944. 


A direct current amplifier for recording capitance changes is described, and its 
application to the study of cardiac activity is indicated. 

It is shown theoretically that, as first approximations, capitance varies directly 
with the dielectric constant and the volume, and that the potential difference across 
the condenser plates varies inversely with the capitance. 

Records of cardiac activity in human subjects are discussed. 

It is pointed out that, due to a large number of complicating factors, the results 
ean be regarded as having only qualitative and empirical significance. 

AUTHOR. 


Fell, E. H., and Hanselman, R.: Prevention of Shock and Death by Immediate 
Application of a Pressure Dressing to the Severely Frozen Limbs of Dogs. Ann. 
Surg. 117: 686, 1943. 


The immediate careful application of pressure dressings (plaster encasement) 
vrevented shock and death of five dogs whose right hind extremity had been severely 
frozen. The blood volumes, as determined by the hematocrit, were maintained in 
this group in levels not producing shock. 

AUTHORS. 


Nathanson, M. H.: Rhythmic Property of the Human Heart. Arch. Int. Med. 72: 

613, 1943. 

The clinical importance of the rhythmie property of the heart is emphasized. 

Physiologic and pharmacologic studies are reported on the rhythmic funetion of 
the human heart, carried out by modifying the cardiac innervation in the following 
manner: parasympathetic stimulation by pressure on the carotid sinus or admin- 
istration of mecholyl chloride; and sympathetic stimulation by the administration of 
epinephrine and related compounds. 

Reduction in cardiac rhythmicity by parasympathetic stimulation is more marked 
in males and in persons of advanced age. A liyperactive vagal inhibition of the heart 
is frequent in patients having coronary disease, 


Studying persons in whom the sinus node can be eliminated for comparatively long 
periods leads to the conclusion that the rhythmic efficiency of ectopic centers of the 


human heart is low. 

-arasympathetic nerves supply mainly rhythmic foci in the auricles, although the 
ventricles are influenced in some persons by parasympathetic stimulation. Sympa- 
thetic stimulation increases the activity predominantly of ventricular foci. 

Digitalis increases reflex vagal inhibition of the heart in many persons, Atropine 
and quinidine have a vagoparetic action. 

In states of depression or absence of the rhythmic function (cardiac or ventricu- 
lar standstill), the only drugs which effectively increase cardine rhythmicity are those 
which stimulate the sympathetic innervation (sympathomimetic amines). 

Quinidine and mecholyl chloride tend to suppress the increased ventricular rhyth- 
micity induced by epinephrine. 

AUTHOR. 
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Heimann, H. L., and Shapiro, B. G.: Effects of Plasmoquin, Atebrin, and Quinine 
on the Electrocardiogram. Brit. Heart J. 5: 131, 1943. 


The effects of plasmoquin, atebrin, and quinine on the electrocardiogram of con- 
valescent malarial patients has been investigated. 

Plasmoquin increases the amplitude of the various deflections, affecting the T 
wave most markedly and constantly. In some cases the most striking feature is the 
effect on the S-T segment which simulates the cardiogram of coronary thrombosis. 
Whether this is due to an effect on the coronary circulation, the authors are not in 
a position to state. 

Atebrin decreases the amplitude of the various deflections, also affecting the T wave 
most markedly and constantly. It restores the S-T segment to the isoelectric level 
after it has been elevated by plasmoquin. 

Quinine has an effect similar to atebrin but to a lesser degree. 

Differentiation between the effects of plasmoquin on the one hand, and of atebrin 
and quinine on the other, in a particular patient, may be made on the cardiographic 
findings given above. Plasmoquin increased the size of the T wave above normal, 
and quinine and atebrin decreased it below normal. Plasmoquin often has an effect 
on the S-T segment, as described; this is not seen in the exhibition of either of the 
other two drugs. 

AUTHORS. 


Campbell, M.: Latent Heart Block. Brit. Heart J. 5: 163, 1943. 


Latent heart block is a convenient term for a conduction time that is prolonged 
without any dropped beats or higher degree of block. 

All those where the P-R interval was above 0.20 second have been included in 
this series. About 2 per cent of the patients sent to a cardiographic department 
showed this change, and 141 cases were analyzed. The incidence fell very rapidly 
from 0.21 to between 0.24 and 0.25 second, and then more slowly to 0.29, after 
which it was steadier, cases being seen at all levels up to 0.40 second; longer P-R 
intervals than this were very rare. In nearly half (46 per cent), the P-R interval 
was not more than 0.22 second. In nearly one-quarter (22 per cent), it was 0.26 sec- 
und or more. 

In addition, 29 cases, which sometimes had dropped beats and sometimes latent 
block only, and another 27, which sometimes had 2:1 and/or complete heart block 
and sometimes latent block only, were analyzed. 

When there was latent block only, the P-R interval was most commonly between 
0.21 and 0.24 second. When latent block interrupted complete and/or 2:1 block, 
the figure was much the same with a rather wider common range, 0.19 to 0.26 second. 
On the other hand, when there were at times dropped beats, and at other times 
latent block only, the P-R interval was, on the average, longer, and was generally 
from 0.26-0.32 second, possibly because more of these cases were due to a transient 
acute infection. 

As a rule, latent block did not progress to higher grades of heart block. In many 
it diminished as the effect of an acute infection disappeared; in some it remained at 
a fairly constant level; and in some it was found, occasionally or from time to time, 
interrupting complete and/or 2: 1 heart block. 

The etiology varied somewhat in the different groups. Where the P-R interval 
was from 0.20 to 0.25 second, all types of heart disease were represented in much the 


same proportions as might be found in any collection of cardiac cases, 


Where the P-R interval was 0.26 or above, the etiology was more like that found 
in cases with dropped beats: 41 per cent (as against 11 per cent with a P-R interval 
from 0.20 to 0.25 second) had acute rheumatism or other active infectious, mostly 


tonsillitis, and there were fewer cases with thyrotoxie or normal hearts, 
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Cases with latent block and, at other times, 2:1 or complete block were eti- 
ologically like the cases with complete heart block, i.e., older patients with athero- 
sclerosis or primary myocardial disease (69 per cent against 26 per cent in the two 
previous groups, or 86 per cent against 39 per cent if hyperpietic cases were in- 
cluded). 

Acute rheumatic carditis was a common cause of P-R intervals that were much 
prolonged to 0.26 second or above. Chronie rheumatic heart disease occasionally 
caused these longer values, but was more often responsible for the slighter increases 
from 0.20 to 0.24 second. Other acute infections sometimes produced quite a long 
P-R for a time; these included attacks of tonsillitis that were almost certainly not 
rheumatic. 

Latent heart block, especially of the lesser grades, was seen in all types of 
chronie myocardial disease. Even here it seemed rare for it to progress gradually 
to complete heart block, though often it interrupted complete or 2:1 block, sometimes 
after surprisingly long intervals. 

Both in thyrotoxicosis and myxedema, long P-R intervals were observed, and this 
relationship to iodine therapy in thyrotoxicosis necds more investigation. 

No instances of latent block due to trauma were included in the series, though 
such eases have been reported; and one due to blast has been mentioned. 

There were no cases where latent block could with certainty be attributed to 
diphtheria, but such a history was noted in some cases as a possible cause that 
could not be excluded. 

Some curious cases have been described in which P-R intervals, even up to 0.30 
second or more, were found without any other evidence of heart disease. As some 
of these persisted, they did not seem to be due to infection, and it is suggested 
that exceptional overaction of the vagus may produce unusually long P-R intervals. 
In some, which have been described rather fully, the longest P-R intervals were 
irregular or intermittent. 

Some few cases with a P-R interval up to 0.22 second or even higher seemed nor- 
mal in every way. 

AUTHOR. 


Darrow, C. W., and Pathman, J. H.: Relation of Heart Rate to Slow Waves in 
the Electroencephalogram During Overventilation. Am. J. Physiol. 140: 583, 
1944. 


It is demonstrated that, in one-minute periods of overventilation, increase of 
heart rate tends to be antecedent to, or simultaneous with, slowing of the electro- 
encephalogram. The relation of cardiac and cerebral effects during hypocapnia sug- 
gests a possible vagal mechanism. It suggests that reduction of vagal cholinergic 
vasodilator impulses, at a time when destruction of acetylcholine by cholinesterase is 
increased by hypocapnia, may be critical. Consequent contractions of the cerebral 
blood vessels may account for association of cardiac acceleration during over- 
ventilation with slow waves in the electroencephalogram 

AUTHORS. 


Rich, A. R., and Gregory, J. E.: On the Anaphylactic Nature of Rheumatic 
Pneumonitis. Bull. Johns Hopkins Hosp. 73: 465, 1943. 


In preceding papers the authors have shown that cardiac and arterial lesions 
having the basie characteristics of those of acute rheumatic fever can be produced 
experimentally as a result of anaphylactic hypersensitivity. The present comparison 
of the peculiar lesion of rheumatic pneumonitis with that of the pneumonitis caused 
by sulfonamide hypersensitivity shows that the two are basically identical, and that 
both exhibit the primary capillary damage characteristic of foeal anaphylactic re- 
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actions. This provides additional evidence in support of the view that the lesions 
of acute rheumatic fever may be anaphylactic in origin. 
AUTHORS. 


Carter, J. B., and Traut, E. F.: Cardiovascular Manifestations in Pernicious 
Anemia, Arch. Int. Med. 72: 757, 1943. 


Cardiovascular manifestations were found in 257 of 300 cases of pernicious anemia. 
In the presence of severe anemia it is impossible to segregate accurately patients 
with primary cardiovascular involvement. All of the usual criteria of cardio- 
vascular disease may occur solely as the result of anemia. These symptoms and find- 
ings are not restricted to any type of anemia or related to the severity of the 
anemia. Examination of the blood is essential for dependable differentiation. 
Cardiovascular manifestations often occur with hematologic decompensation and 
disappear after treatment or during a remission. 

AUTHORS. 


Calder, R. M.: The Renal Pathology of Nutritional Hypertension in Rats. J. Ex- 
per. Med. 79: 215, 1944. 


Rats subsisting on a diet partially deficient in the heat-stable fractions of 
vitamin B complex are known to experience a rise in blood pressure. The present 
study shows that after prolonged administration of this dietary, abnormal structural 
changes occur in the kidneys. The surface of this organ becomes finely granular. 
The afferent arterioles show degenerative changes, consisting of irregular subendo- 
thelial hyaline deposits which encroach on the lumen. The interlobular arteries un- 
dergo the same change, plus degeneration of the media; the lumen of these vessels 
is likewise compromised. Resultant, small, streaklike areas of ischemic atrophy oc- 
cur in both cortex and medulla, with necrosis of the epithelial lining of the urinifer- 
ous tubules. The glomeruli are reduced in size, the number of their component loops 
decreased, their pattern simplified, and the capillary basement membrane thickened. 
In addition to these changes, kidneys from animals on a more profoundly deficient 
diet display numerous areas of hemorrhagic infiltration in the cortical and sub- 
seapsular regions. 

The possible identity of these lesions with those seen in essential hypertension 
in man is discussed. 

AUTHOR. 


Alam, G. M., and Smirk, F. H.: Casual and Basal Blood Pressures. I. In British 
and Egyptian Men. Brit. Heart J. 5: 152, 1943. 


Egyptian men resident in Egypt have much lower blood pressures than British 
men resident either in Egypt or in England. This difference does not depend upon 
differences of temperature, diet, or social status. 

Half an hour of rest in the sitting posture, together with deliberate emotional 
desensitization to the presence of the medical examiner and to the procedure of blood 
pressure measurement, reduced the systolic blood pressure to below 100 in thirteen, 
and to below 90 in five out of fourteen Egyptian men; to below 105 in thirteen, and 
to below 100 in six out of twenty-five British men. 

Such lowering of the blood pressure was not associated with any symptoms. 


AUTHORS. 


Alam, G. M., and Smirk, F. H.: Casual and Basal Blood Pressures. II. In Escen- 
tial Hypertension. Brit. Heart J. 5: 156, 1943. 
In essential hypertension considerable differences exist between the casual blood 
pressure (ie., as ordinarily measured) and the basal blood pressure. In a group 
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of 27 patients with essential hypertension, the average casual blood pressure was 
195/116 and the average basal pressure was 151/95. 

The extent to which the relatively variable casual blood pressure rises above the 
basal pressure may be termed the supplemental pressure. 

The supplemental pressure is that part of the casual blood pressure that repre- 
sents the response of the cardiovascular system to physical, mental, and emotional 
stimuli. With rest and habituation to the presence of the observer and his sphyg- 
momanometer, or with sleep, the supplemental pressure falls to, or nearly to, zero. 

In Egyptian patients with essential hypertension, both the basal and supplemental 
pressures are elevated. As an average, one-half of the elevation of the casual blood 
pressure in these cases of essential hypertension is due to elevation of the supple- 
mental pressure, which is of a removable nature and due to the effect upon a sus- 
ceptible individual of his physical, mental, and emotional environment. 

AUTHORS. 


Gatman, M., Amin, M., and Smirk, F. H.: Casual and Basal Blood Pressures. 
ITI. In Renal Hypertension. Brit. Heart J. 5: 161, 1943. 


The difference between the casual and basal blood pressure is less-in renal hyper- 
tension than in essential hypertension. 
The pressure elevation affects the basal blood pressure more than the supple- 
mental pressure. 
It is likely that the blood vessels in renal hypertension are less reactive to vaso- 
motor impulses than they are in essential hypertension. 
AUTHORS. 


Friedman, M., and Kasanin, J. S.:. Hypertension in Only One of Identical Twins: 
Report of a Case, With Consideration of Psychosomatic Factors. Arch. Int. 
Med, 72: 767, 1943. 


Only one of a pair of identical twins had hypertension and coronary artery 
disease, 

Determinations of renal blood flow and of glomerular filtration were performed 
on both the normotensive and hypertensive twin. The renal blood flow was found 
to be similarly reduced in both twins. The glomerular filtration rates also were 
similar. 

Electrocardiograms of the patient showed evidence of myocardial damage, but a 
tracing made for his brother was normal. 

The evidence suggests that psychologic factors may have been of primary sig- 
nificance in the production of hypertension in the affected twin. 

AUTHORS. 


Mayerson, H. S., Long, C. H., and Giles, E. J.: Venous Pressures in Patients 
With Varicose Veins. Surgery 14: 519, 1943. 


No difference was observed in the height of the venous pressure in ‘‘normal’’ 
and in varicosed saphenous veins of standing patients. In both types of veins the 
pressures were usually only slightly higher than the hydrostatic pressure. 

The antecubital and saphenous venous pressures of patients with varicose veins 
were found to be significantly higher than ‘‘normal’’ when the patients were in 
recumbent position. 

These high recumbent venous pressures are believed to be due to an inerease in 
blood volume which enables the individual to compensate for the effects of gravity 
while standing, but results in an overeompensated state when the recumbent position 


is assumed. 
AUTHORS, 
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Wilburne, M., and Taylor, H. K.: Multiple Saccular Aneurysms of the Aorta: 
With Report of Three Cases. Am. J. Roentgenol. 48: 797, 1942. 


A review of the literature reveals multiple aneurysms of the aorta to be of 
relatively infrequent occurrence. However, it is difficult to estimate their frequency 
with any reasonable degree of accuracy in view of the marked inconsistency of 
figures in the literature. Further data must be accumulated. 

Three cases of multiple saccular aneurysms of the aorta are presented, the prin- 
cipal features of which were the late onset of symptoms, the syphilitic etiology, and 
the limitation of the lesions to the thoracie aorta. All three patients were males. 
Necropsies in two cases revealed three aneurysms in the first, and four aneurysms 
in the second patient. In the third case, roentgen studies (including aortography 
and kymography) disclosed three aneurysms. 

A study of the literature indicates that multiple saccular aneurysms of the aorta 
are rarely of nonsyphilitic etiology. 

AUTHORS. 


Watson, J. R., and Miller, R. B.: Arteriovenous Fistula of the Common Femoral 
Vessels With Extreme Dilatation of the External Iliac Vein: Report of a 
Case. Surgery 14: 296, 1943. 

A case of arteriovenous fistula of the common femoral vessels is reported, in 
which there was a saccular dilatation of the external iliae vein of sufficient size to 
produce an abdominal tumor. 

A diagnostie sign is described which will permit a clinical differentiation between 
a venous dilatation and an arterial aneurysm occurring proximal to an arteriovenous 


fistula. 
AUTHORS. 


Levy, R. L.: Clinical Types of Coronary Insufficiency and Their Recognition. 

New York State J. Med. 43: 1836, 1943. 

A simple clinical classification of the various types of coronary insufficiency 
has been presented. It is based upon the concept that this condition occurs when 
the blood delivered to the myocardium is inadequate, in quanity or quality, for the 
functional needs of the heart. Ischemia and anoxia are responsible for the symptoms 
and signs. The most important single decision to be made is whether recent cardiac 
infarction has occurred. The incidence, time of appearance, and duration of the 
cardinal signs of infarction have been described. The value of the history, of the 
electrocardiogram, and of cardiac enlargement have been stressed. By regarding 
all of the manifestations of disorders of the coronary arteries as expressions of 
coronary insufficiency, the differentiation of clinical types becomes simplified. Thus 
logical, and hence more effective, therapeutic procedure is made possible. 


AUTHOR. 


Schildt, P., Stanton, E., and Beck, C. S.: Communications Between the Coronary 
Arteries Produced by the Application of Inflammatory Agents to the Surface of 
the Heart. Ann. Surg. 118: 34, 1943. 

The application of asbestos to the surface of the heart brings abcut the develop- 
ment of new communications between one coronary artery and another. 

It reduces the mortality following ligation of a coronary artery. 

It reduces the size of the infarct that develops after a coronary artery has been 
ligated. 

The application of asbestos to the surface of the heart is a safe surgical proce- 
dure in animals, provided a dosage of about 0.1 to 0.2 Gm. be used rather than 


larger doses. 
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Inflammatory agents used on the heart may not be without harmful side effects, 


and they should not be used indiscriminately. 
AUTHORS. 


DeBakey, M. E., Schroeder, G. F., and Ochsner, A.: Significance of Phlebography 
in Phlebothrombosis. J. A. M. A. 123: 738, 1944. 


Phlebography is imperative in all cases of intravenous thrombosis in which the 
clot is not firmly attached to the vein wall; i.e., in phlebothrombosis. 

The procedure is simple, sage, and informative. 

Whenever the phlebothrombosis as a defect in the venous system is demonstrated, 
immediate operation is imperative. This should consist of either ligation of the 


involved vein above the site of the thrombus or thrombectomy. 
Only the prompt recognition of intravenous thrombosis in phlebothrombosis 
and the institution of measures to prevent the detachment of the clot can decrease 


the mortality rate from pulmonary embolism. 
AUTHORS. 


Homans, J.: Pulmonary Embolism Due to Quiet Venous Thromboses and Simulat- 
ing Cardiac and Pulmonary Diseaze. New England J. Med. 229: 309, 1943. 


An account has been given of eleven cases of quiet thrombosis in the lower limb 
‘ausing pulmonary embolism in ambulatory patients. With these cases are dis- 
cussed six others of similar character, but in which an old thrombophlebitis, an 
injury, or an illness had preceded the thrombosis. 

Consideration of these cases shows that since pulmonary infarction and em- 
bolism often simulate cardiac and pulmonary disease, in ambulatory patients other- 
wise well, they must be considered in the differential diagnosis of many acute and 
recurrent thoracic disorders. 

It may reasonably be concluded from this short series of cases that: repeated 
embolism, associated with quiet thrombosis, is not rare; the dangerous or fatal 
quality of any one process is unpredictable; operative treatment, to secure inter- 
ruption of the thrombosed vein proximal to the source of embolism, is always indi- 
cated; conservative treatment, even if not followed by further embolism, is unlikely 
to prevent continuance or recurrence of the thrombosis; and the use of heparin does 
not protect against repeated embolism and a fatal outcome. 

AUTHOR. 


Bartlett, W. M.: Physiologically Induced Myocardial Ischemia as a Test of 
Circulatory Efficiency as Applied to the Selection of Pilots. J. Aviation Med. 
14: 264, 1943. 


The electrocardiographically controlled tilt-table test is of value in the early 
recognition of coronary inadequacy because positive tests are obtained in 91 
per cent of the cases. 

This physiologically induced myocardial ischemia will produce objective signs or 
subjective symptoms in 75 per cent of the cases of heart disease. 

The test is of value in differential diagnosis, quickly classifying cases as psycho- 
genic, physiogenic, or organic in origin. 

This test will enable the clinician to predict syncope or ‘‘blacking-out’’ and 
therefore should be used routinely in the selection of flying personnel, whether 
they are to be trained as pilot, navigator, or bombardier. 

Early arterial hypertension by virtue of a stabilized high pulse pressure insures 
the patient against postural syncope. It may be inferred, therefore, that this type 
of individual may tolerate dive bombing activities better than a normal person since 
he is less apt to ‘‘black-out’’ than one with a normal or low pulse pressure. 


j 
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The tilt-table test will aid in the differential diagnosis between neurocirculatory 
asthenia, neurasthenia, psychoneurosis, and anxiety state, by objective evidence of 


myocardial ischemia in the electrocardiogram and/or subjective symptoms. 


As a test of circulatory efficiency this test can be utilized in determining the 
suitability of convalescent soldiers and officers for flying, combat, or limited military 


service. 


AUTHOR. 


Collins, D. A., and Hamilton, A. S.: Changes in the Renin-Angiotonin System 
in Hemorrhagic Shock. Am. J. Physiol. 140: 499, 1944. 


Angiotonin (hypertensin) increases in the plasma of dogs subjected to hemor- 
rhage. Renin-substrate (hypertensinogen), often after a preliminary increase, is re- 
duced if the hypotension is of sufficient intensity and duration. Following exhaus- 


tion of renin-substrate there is a secondary fall in angiotonin. 
AUTHORS. 


Neumann, C., Lhamon, W. T., Cohn, A. E., and Galati, C.: A Study of Factors 
(Emotional) Responsible for Changes in the Pattern of Spontaneous Rhythmic 
Fluctuations in the Volume of the Vascular Bed of the Finger Tips. J. Clin. 

Investigation 23: 1, 1944. 


Spontaneous variations in the volume of the finger tips are classifiable in three 
major types and five lesser ones. The three major types are (1) a combination of 
small alpha waves with large pulse waves (Type 1A); (2) small alpha waves with 
small pulse waves (Type 1B); and (3) large alpha waves with varying size of pulse 
waves (Type IIIC). 

Individual subjects at rest, free from recognizable external stimuli and not re- 
quired to carry on intellectual activity, have exhibited changing records. This kind 
of variability has been found to go closely hand in hand with changes in emotional 
status. Certain records (Type 1A) were obtained only from subjects in a state 
fully relaxed and contented. Certain types (Type 1B) occurred when anxiety was 
dominant, With less anxiety or with elation or resentment, Type IIIC records were 
obtained. With depression, no uniform alpha-pulse wave pattern was observed. 
Slight resentment or slight anxiety or a combination of various emotions, none of 
which was dominant, occurred with intermediate types of records. On the assump- 
tion that changes in the degree of activity of the autonomic nervous system parallel 
changes in emotional status, an explanation is proposed for the changes based on 
changes in the autonomic nervous system, the results of which have been observed in 
alpha and in pulse waves, and in combinations of the two. 


AUTHORS. 


Donovan, M. S., Neuhauser, E. B. D., and Sosman, M. C.: The Roentgen Signs of 
Patent Ductus: A Summary of 50 Surgically Verified Cases. Am. J. Roent- 
genol. 50: 293, 1943. 


A patent ductus arteriosus can now be safely ligated or completely divided, 
which places this congenital lesion among the curable forms of heart disease. 


The accurate diagnosis of this condition is now vastly more important than 
formerly, when it was chiefly of academic interest. The roentgenologic signs of 
patency of the ductus arteriosus have a definite value, although they do not prove 
the diagnosis, nor does their absence rule it out. In addition, a thorough roentgen 
study helps the surgeon evaluate the results of operation. 


The roentgen findings in 50 cases of patent ductus arteriosus which were verified 
by operation are presented. These findings in order of frequency are: (a) dilata- 
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tion of the pulmonary artery; (b) cardiac enlargement; (c) dilatation of the 
left auricle; (d) engorgement of the intrapulmonary vessels; (e) exaggerated pulsa- 
tion of the left ventricle and the pulmonary artery (f) ‘‘hilar dance,’’ or pulsa- 
tion of the vessels in the hila of the lungs. 

AUTHORS. 


Steinberg, M. F., Grishman, A., and Sussman, M. L.: Angiocardiography in Con- 
genital Heart Disease. III. Patent Ductus Arteriosus. Am. J. Roentgenol. 50: 
306, 1943. 

Angiocardiography in cases of isolated patent ductus arteriosus reveals: 

A distinct localized dilatation of the descending aorta just beyond the isthmus, 
which varies in size and shape from a localized bulge to a uniformly dilated seg- 
ment. The appearance may be due either to the infundibulum of the patent ductus 
or, perhaps, in some cases to a traction aneurysm of the aorta. 

An elevation of the main and left pulmonary arteries, the appearance of which 
suggests that they are drawn toward the isthmus ef the aorta. 

Moderate to marked dilatation of the pulmonary artery which usually was found. 
It was absent in 25 per cent of the cases. 

Varying degrees of left ventricular dilatation. 

In 27 eases of patent ductus arteriosus (12 of which were proved at operation), 
26 showed the aortic abnormality described above. 

AUTHORS. 


Epstein, B. S., and Young, D.: A Correlation Between the Roentgenographic 
Changes in the Lungs in Left Ventricular Failure and the Circulation Rates. 
Am. J. Roentgenol. 50: 316, 1943. 


A correlation between prolonged systematic circulation times and roentgenographic 
changes indicative of pulmonary congestion exists. 

Fever or anemia may complicate the differential diagnosis by accelerating an 
otherwise slow circulation rate in the presence of congestive heart failure. In these 
instances the roentgenographiec findings may be of diagnostic importance. 

-atients who have had previous episodes of heart failure may be comfortable 


and still present both roentgenographic and circulatory time evidences of congestion. 


AUTHORS. 


Rigler, L. G., and Hallock, P.: Chronic Cor Pulmonale. Am. J. Roentgenol. 50: 

453, 1943. 

In the authors’ experience right heart enlargement and failure have been a com- 
mon finding. It is an important cause of death in chronic tuberculosis, in bronchial 
asthma and other emphysemas, and in silicosis, and is the usual cause of death in 
pulmonary arteriosclerosis, Every case of chronic lung disease should be examined 
with this in mind. By roentgenoscopie and roentgenographie study in all positions, 
the characteristic enlargement of the pulmonary artery and the right ventricle may 
be demonstrated. The roentgen findings are by far the most important means of 
establishing the presence of right heart enlargement before failure has supervened 
and are most helpful in the differential diagnosis. 

AUTHORS. 


Sosman, M. C.: The Technique for Locating and Identifying Pericardial] and 
Intracardiac Calcifications. Am. J. Roentgenol. 50: 461, 1943. 
This article sums up the technical procedures and adds a few details which have 
improved the accuracy of demonstration of calcified areas in the heart on roentgen 
examination. The author believes that roentgenoscopy is the much more important 
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part of the examination. Roentgenograms rarely add anything if the roentgenoscopy 


is carefully and thoroughly done. The roentgen kymogram has been of very little 
help. Oblique roentgenograms of the heart, both right and left, are of more value 
than lateral views and should be part of every record. 


McCULLOCH. 


Leach, J. E.: Effect of Roentgen Therapy on the Heart: A Clinical Study. Arch. 
Int. Med. 72: 715, 1943. 


From a study of 84 patients with various types of neoplasms and one with 
tuberculosis of mediastinal lymph nodes, who were carefully observed to determine 
the effect of roentgen therapy on the heart, there is no evidence that the heart is 
affected by roentgen radiation as used at present. 

The depression of the blood pressure during and after roentgen therapy is prob- 
ably due to (1) insufficient nourishment, (2) anemia, (3) fever, (4) neoplastic 
toxemia, (5) general radiation effect, and (6) possibly absorption of split protein 
products. 

A carotid sinus syndrome may be induced by cervical metastatic disease and will 
respond to the usual therapy. 

Adhesive or constrictive pericarditis may occur following severe radiation pleuro- 
pulmonitis complicated by infection. 

Cardiae arrhythmia, when present, may be expected to respond to the usual 
therapy. 

A sequence of changes is observed in electrocardiograms made before, during, and 


after, roentgen therapy. 


AUTHOR. 


Spiegel, R., Friedlander, M., and Silbert, S.: Prevention of Gangrene Following 
Ligation of Major Arteries—Experimental Study. Surg., Gynec. & Obst. 77: 
162, 19458. 


Bilateral ischemic paralysis and gangrene of the lower extremities in cats was 
produced in ten of twelve experiments in which the three terminal branches of the 
abdominal aorta and the anastomotic branches of the femoral arteries were ligated. 

Unilateral ischemie paralysis and gangrene of the lower extremity was pro- 
duced in cats in four of five experiments in which the middle hemorrhoidal, the com- 
mon iliac, and the homolateral anastomotic branches of the femoral artery were 
ligated. 

In three of six experiments on dogs, gangrene of the lower extremities was pro 
duced by ligating the three terminal branches of the aorta. 

The blood supply to the lower extremity after ligation of the common iliac 
artery, was maintained for several hours by autotransfusion. In some experi- 
ments the blood was transfused from donor arteries. In other experiments blood 
was aspirated from the abdominal venous reservoir and pumped into the femoral 


artery by a pipetting machine. 


AUTHORS. 


Pemberton, J. de J., and Black, B. M.: Surgical Treatment of Acquired Aneurysm 
and Arteriovenous Fistula of Peripheral Vessels: Review of Sixty-Seven 
Cases. Surg., Gynec. & Obst. 77: 462, 1943. 


From a review of the records of 67 patients who suffered from acquired, peripheral 
aneurysm and arteriovenous fistula, and who were treated by operation at the 
clinic, it would seem that the exact diagnosis can be made usually before operation, 
and that a correct evaluation of the status of the collateral circulation is possible 
by means of clinical tests before operation and by noting the amount of retrograde 
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bleeding from the principal artery at the time of operation (Henle-Coenen test). 
In cases of arterial aneurysm of the leg in which there is doubtful collateral cireula- 
tion, much improvement can be expected to follow lumbar sympathectomy, and post- 
operative vasospasm is also prevented. Endoaneurysmorrhaphy with or without extra- 
saccular ligation of the principal artery, and proximal and distal ligation of the 
artery and excision of the sac are the procedures of choice for the treatment of 
aneurysms of peripheral arteries. In the case of peripheral arteriovenous fistula, 
the procedure of choice for the radical cure of the condition is, clearly, quadruple 
ligation and excision. Another satisfactory but less certain procedure is quadruple 
ligation and obliteration and, occasionally, simple ligation of the communication be- 
tweeen artery and vein may be carried out. 
AUTHORS. 


Lawrence, J. S., and Allott, E. N.: Heart Changes in Alkalosis. Brit. Heart J. 5: 
128, 1943. 


The cardiographic findings in a severe case of alkalosis are described. 

Marked prolongation of systole was present, so that systole came to be greater 
than diastole. This was associated with an alteration in the relationship of the 
heart sounds and impaired cardiae function. 

The similarity to changes found in hypocalcemia is discussed. 

AUTHORS. 


Wilburne, M., and McGoldrick, T. A.: Prolonged Administration of Sulfapyridine 
in Subacute Bacterial Endocarditis: Report of Case Following Administration 
of 621 Grams. Ann. Int. Med. 17: 333, 1942. 


The authors have presented a case in which 621 grams of sulfapyridine were 
administered over a period of eight months. No untoward effects were observed 
except for the occurrence of mild nausea and vomiting during the first month. At 


necropsy the organs reveals no characteristic changes attributable to sulfapyridine. 


The literature contains no previously reported case of the administration of so 
large a dosage of sulfapyridine with the absence of clinical and post-mortem 
evidence of toxicity. The case is of interest in view of the frequency with which 
toxie reactions appear when the usual therapeutic dosages are employed. 


AUTHORS. 


Bruger, M., Wright, I. S., and Wiland, J.: Experimental Atherosclerosis. V. 
Effect of Testosterone Propionate and Estradiol Dipropionate on the Choles- 
terol Content of the Blood and the Aorta in Castrate Female Rabbits. Arch. 
Path. 36: 612, 1943. 


Castration per se does not alter the cholesterol content of the blood or that of 
the aorta in young female rabbits. 

Testosterone propionate and estradiol dipropionate administered at frequent in- 
tervals over a period of one hundred days fail to influence the cholesterol content 
of the blood or that of the aorta in female castrates. 

Feeding cholesterol produces hypercholesteremia and increased deposition of 
cholesterol in the aorta, regardless of the presence or the absence of the female 
gonads, 

Testosterone propionate and estradiol dipropionate inhibit the hypercholesteremia 
and prevent the excess deposition of cholesterol in the aorta of the female rabbit 
fed cholesterol, but when the gonads are removed this protective action is abolished. 


AUTHORS. 
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Raab, W.: Sudden Death of a Young Athlete With an Excessive Concentration 
of Epinephrine-Like Substances in the Heart Muscle. Arch. Path. 36: 388, 
1948, 


In the case of death of a young, seemingly healthy athlete the only striking 
pathologic change observed at autopsy was an excessively high concentration of 
epinephrine-like substances in the heart muscle (the highest of all values observed 
in a series of 54 normal and pathologic human hearts). 

From the results of studies of the hearts of animals and man it is concluded that 
this excessive concentration of sympathomimetic amines was incompatible with sur- 
vival and was the immediate cause of death, 

Chemical examination of the heart muscle may prove to be of forensic useful- 
ness in cases of unexplained sudden death, particularly in those of death occurring 
under emotional or physical strain. 

AUTHOR. 


Coburn, A. F.: Salicylate Therapy in Rheumatic Fever: A Rational Technique. 
Bull. Johns Hopkins Hosp. 73: 435, 19438. 


A simple method for the determination of the salicyl radicle in oxalated blood 
is described. 

Data on plasma salicylate levels in relation to dosage of sodium salicylate ad- 
ministered to rheumatic fever patients are presented, 

Observations on the relation of rheumatic activity to the plasma salicylate level 
show that twenty patients maintained at 359 to 400 gamma per cubie centimeter 
manifested a prompt and progressive subsidence of rheumatic inflammation, and 
that twenty other patients with plasma levels below 250 gamma per cubic centimeter 
continued to manifest an active inflammatory process. 

It is pointed out that the intravenous administration of sodium salicylate is 
required to obtain a rapid rise in the plasma concentration of salicylate to 400 
gamma per cubie centimeter. 

A therapeutic technique for the use, first of intravenous and later of oral salicy- 
late, is suggested for the rapid development and maintenance of plasma salicylate 
levels above 350 gamma. 

The results of two years’ experience with this technique show that none of 38 
rheumatic patients treated with 10 grams of sodium salicylate, daily, developed 
valvular heart disease, and that 21 out of 63 similar cases who received only small 
doses of sodium salicylate developed physical signs of heart disease. 

The observations suggest that a plasma salicylate level of at least 550 gamma 
per cubie centimeter may be required to suppress the rheumatic reaction, and that 
plasma levels below 200 gamma per cubic centimeter may be sufficient to relieve 
symptoms while masking a progressive inflammatory process. 

AUTHOR. 


Middleton, S., and Wiggers, C. J.: Some Effects of Pectin Solutions During Post- 
hemorrhagic Hypotension. Am. J. Physiol. 140: 326, 1943. 


A 1.5 per cent buffered pectin solution exerting an oncotie pressure of 67 
to 68.7 em. of water was injected at a rate of 3 to 5 ¢.c. per minute after varying 
periods of posthemorrhagie hypotension (50 mm. Hg). 

The usefulness of such solutions is apparently limited to the early periods of 
such hypotension. Given after thirty minutes, 11 out of 19 dogs showed a satisfac 


tory hemodynamic response for four to six hours after administration. 


Pectin infusions, given after a posthemorrhagic dilution of blood has already 
oceurred, cause a further dilution by virtue of the fluid injected, and this is rather 
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well maintained for four to six hours. Evidence that additional dilution results 
from osmotic attraction of water from tissues was not found. 

No correlation existed between maintenance of hemodilution and favorable hemo- 
dynamic reactions; on the contrary, the animals that recovered usually showed 
some tendency to reconcentration. This suggests that the demonstrated ability of 
a colloid a to maintain an effective oncotie pressure over a considerable time interval, 
and b, to increase blood volume in normal animals is not a satisfactory criterion of 


its physiologic usefulness. 

While no evidence was obtained experimentally or at necropsy that the rapid 
sedimentation and agglutination produced by such solutions is harmful, the occur- 
rence of a precipitate failure of the circulation in too many experiments, and the 
inability to overcome this by subsequent large infusions of blood suggest that 
pectin infusions may exert some deleterious influence when used after severe hemor- 
rhage. Consequently, caution should be exercised in the employment of pectin solu- 


tions in such conditions. 
These conclusions do not necessarily apply to states of hypotension produced other- 
wise than by loss of blood, and, particularly, when hemoconcentration exists. 


AUTHORS. 


Nicholson, J. H.: The Intravenous Use of Lanatoside C. New England .J. Med. 
229: 619, 1943. 


Intravenous digitalis therapy may be necessary when rapidity of action is de- 
sired and when the patient is unable to take medication by mouth owing to nausea 
and vomiting or to unconsciousness. Lanatoside C (cedilanid) given intravenously 
has a wide margin of safety, requires no fractional dosage, and is rapid in action. 
It appears to have a definite advantage over the glycosides of Digitalis purpurea. 


AUTHOR. 


Notice 


Dr. Barnett Binkowitz, of Brooklyn, New York, has called our attention to the 
fact that, in 1955, in the Medical Journal and Record, volume 137, page 426, he 
published an article entitled ‘‘An Early Sign of Cardiac Decompensation,’’ in 
which he reported the observations as those described by Dr. A. M. May in his 
paper on ‘‘The Tongue Sign for High Venous Pressure,’’ which appeared in the 
November, 1943, issue of the AMERICAN HEART JOURNAL (volume 26, page 685). 

We feel sure that Dr. May must not have known about Dr. Binkowitz’ report, 
and, therefore, that no question of plagiarism is involved. Nevertheless, we regret 
the fact that Dr. Binkowitz’ previous work was overlooked. 

The Editors. 
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Book Review 


DOENCAS DO CORACAO (PATOLOGIA E TERAPEUTICA): By Dr. Reinaldo Chiaverini, 
Docente livre de Clinica Médica da Faculdade de Medicina da Universidade de 
Sao Paulo. Edicées Téenieas Brasileiras Ltda., Sic Paulo, 1945, 672 pages, 73 


illustrations. 


This book on cardiology is undoubtedly out of the ordinary. Emphasis is placed 
on the cause and treatment of heart disease, with a fair deseription of the patho- 
logic changes. Description and discussion of the clinical phenomena are, on the 
other hand, purposely avoided. Although some mention is made of signs and symp- 
toms in reference to diagnosis, it is difficult to see how students of medicine will 
be able to obtain a complete picture of disorders and diseases of the heart from 
this book. 

The classification of heart disease follows Cabot’s outline. A short chapter of 
nine pages is devoted to congenital heart disease. In the next chapter the author 
describes ‘‘cardio-articular rheumatism’’ without clearly differentiating between 
active stage and effects of the disease. Much space is devoted to treatment of 
this so-called eardio-articular rheumatism by means of salicylates, sulfonamides, 
and aminopyrine. Inasmuch as no clear description or evaluation of the various 
valvular defects is given, one wonders whether the reader will treat a patient with 
mitral stenosis only with these drugs. 

The succeeding chapters deal with cardiovascular syphilis, bacterial endocarditis, 
acute and chronic infectious diseases, hypertensive heart disease, coronary heart 
disease, cor pulmonale, endocrine diseases, beriberi, anemias, pregnancy, pericarditis, 
cardiac trauma, and neurocireulatory asthenia. 

Functional disorders are grouped in the second part of the book. Four separate 
chapters are devoted to disorders of the cardiac rhythm. Angina pectoris and 
congestive failure are followed by a plethoric chapter (over 100 pages) on treatment 
of congestive failure. The last chapter of the book describes failure of the periph- 
eral circulation. 

The chapters are peculiarly arranged. For example, bacterial endocarditis is 


widely separated from rheumatic endocarditis, and coronary arteriosclerosis and 
angina pectoris are separated by 240 pages dealing with other subjects. Neuro- 


circulatory asthenia is included among ‘‘etiologie types of heart disease,’’ and 


shoek, among ‘‘ cardiovascular dysfunctions.’ 

A possible explanation is the acknowledged purpose of disengaging from anatomic 
lesions in order to link heart disease with the entire category of diseases that may 
affect the rest of the body. This reviewer confesses his inability to see that the 
purpose was successfully accomplished. 

The best chapter in the book is Chapter VI, in which heart disease in acute and 
chronie infections is described. 

The figures are few and often poor. 

Dr. Paul D. White contributes an excellent foreword on methods of approach to 


the fundamental concepts of heart disease. 
ALDO LUISADA, 


American Heart Association, Inc. 


1790 Broapway at 58TH STREET, New York, N. Y. 


Dr. Roy W. Scorr 


Dr. GEORGE R, HERRMANN 


President Treasurer 
Dr. HowarpD F. WEST Dr. Howarp B. SPRAGUE 
Secretary 


Vice-President 


BOARD OF DIRECTORS 


*Dr. EpGar V. ALLEN Rochester, Minn. Dr. FRANKLIN R, NuZUM 
Dr. ARLIE R. BARNES’~ Rochester, Minn. Santa Barbara 
Dr. CLARENCE DE LA CHAPELLE Dr. HAROLD E. B. PARDEE _ A by 

Dr. WILLIAM B. PORTER 

IE 3 hil i R. WILLIAM B. R Va. 

*Dr. JOHN SAMPSON San Francisco 
Winston-Salem *DR. Roy W. Scorr 

Dr. Grorce R. HERRMANN Galveston 
Dr. T. DucKEetTr JONES Boston De GEoRGE F. STRONG , 
Dr. Louis N. KATZ Chicago Vancouver, B. C., Can. 

*Dr. SAMUEL LEVINE Boston Dr. WILLIAM D. STROUD Philadelphia 
Dr. GILBERT MARQUARDT Chicago Dr. HARRY E. UNGERLEIDER 

*Dr. H. M. MARVIN New Haven New York City 

*Dr. EDWIN P. MAYNARD, JR. Brooklyn *Dr. HOWARD F. WEST Los Angeles 

*Dr. THOMAS M. McMILLAN Dr. PAuL D. WHITE Boston 

Philadelphia Dr. FRANK N. WILSON _ Ann Arbor 

Dr. JONATHAN MEAKINS Montreal New York City 

rag R. JLACE M. TER 

Dr. E. STERLING NICHOL Miami Washington, D. C. 


Dr, H. M. MARVIN, Acting Executive Secretary 
ANNA S. WriIGHT, Office Secretary 
TELEPHONE, CIRCLE 5-8000 


HE American Heart Association is the only national organization devoted to 

educational work relating to diseases of the heart. Its activities are under 
the control and guidance of a Board of Directors composed of thirty eminent 
physicians who represent every portion of the country. 

A central office is maintained for the coordination and distribution of important 
information. From it there issues a steady stream of books, pamphlets, charts, 
films, lantern slides, and similar educational material concerned with the recognition, 
prevention, or treatment of diseases of the heart, which are now the leading cause of 
death in the United States. The AMERICAN Heart JouRNAL is under the editorial 
supervision of the Association. 

The Section for the Study of the Peripheral Circulation was organized in 1935 
for the purpose of stimulating interest in investigation of all types of diseases of 
the blood and lymph vessels and of problems concerning the circulation of blood 
and lymph. Any physician or investigator may become a member of the section 
after election to the American Heart Association and payment of dues to that 
organization. 

The income from membership and donations provides the sole financial support 
of the Association. Lack of adequate funds seriously hampers more intensive 
educational activity and the support of important investigative work. 

Annual membership is $5.00. Journal membership at $11.00 includes a year’s 
subscription to the AMERICAN Heart JouRNAL (January-December) and annual 
membership in the Association. The Journal alone is $10.00 per year. 

The Association earnestly solicits your support and suggestions for its work. 
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received and promptly acknowledged. 
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